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EREFACE

This merula differs from tho one published in 19Uk (Manual for the Pro-

duction and Processing of Aerclogicel Observations at Arctic Stations) 19 that
it is especially intended for aerological stetions ef & higher category, l.e.,
aerologicnl observatépies where dsily radicsondes are made, since there was
not enough information for such stations in uhe 1944 handbook.

The suthor of this manual, A. A. Girs, Candidate of Geographical Sei-
ences, was sent to onee of the polar stations to make a series of studies on
the production of aerological observations (the release of radiosondes in
strong winds and snowstorms, methods of generating hydrogen, etc.), The re-
sults of his work as well as the work of other aerologists have been used in
this marmal. Because of the special conditions which the radiosonde special=-
1st encounters at Arctic stations, he must install and maintain the radio units
himself, and a special section on basic radio engineering grinciples is there-
fore included in this manual.

The manual was edited by S. E. Sokolov, Senior Engineer of the Aerologi~
cal Observatory at Sel'tsa (near Leningrad), who was instrumental in prevent-
ing possible variations from the method of producing and processing radiosonde
observations used in the Hydrometeorological Service and the Main Administra= !
tion of the Northern Sea Route. |

In this manuel, we have been able to generalize 15 years experience of
polar aerologists in the Arctic aerological network. However, polar asrolo-
gists should continue to make improvements in their work and to report their
suggestions to the Arctic Institute with detailed descriptions and sketches so
that these suggestions can be included in leter issuss of the Marual ard dis-
seminated to other Arctic stations.

We hope that this manuel will be favorably received and that eriticism
will result in the correction of unavoidable errors.

£ CONFIDENTIAL
&

Ye. I. Tikhomirov
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FOREWORD
The following characteristics of the Arctioc are of special importence in

the produstion of aerological observations! remoteness from the main centers

of the country, high frequency of strong wirds and storms, and the Arctic l
night. These charactoristics determine the methods of producing aerological
observations at Arctic statioas.

Thus, the remoteness of Arotic aerological stations make the delivery of |
hydrogen in balloons to the Arctic almost impossible. This made necessary
construction of the Bushev gas-generator, fitted for Arctic conditions, and
the development of a gas-generation method. Ten years experience of poler
serologists has revealed a number of defects in the Bushev gas=-generator and
methodological defikiencies in the gas~-generathon process.

The high frequency of strong winds arnd storms prevented fulfillment of ¢
the program for daily radiosondes. Days with strong winds and storms were
usually missed. At the same time, fronts often passed over stations on such
days, and it is very necessary to have serological observational data for the
study of these fronts, in addition to the operational value of this data. It
was therefore imperative to develop aml test, under Arctic conditions, methods
of tadnching radiosondes even in strong winds.

Launching of radiosondes and observations on them with theodolites is
made considerably more difficult during the Arctic night. Special equipment
was required for aerological observations posts, aerological pavilions, aero-
logical laboratories, and for signalling and communicatdion. It was therefore
imperatife to put into practice and check under Aretic conditions a plan for i
the most efficient equipping of & first-class serological station, in order
that the results might be used in other Arctic stations,

Finally, the aerologist coming to the Arctic meets slightly different w

working conditions and modes of 14fe thah the aerologist in more southerly
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latitudes. There is no radioman on the stafl of serologists at Arctic stations

B (making daily radiosondes) snd thus the polar aerologist must install the

KUB-4 receiver, locate and repair breakdowns in the receiver, interchangee
power packs (storage batteries, dry cells, etc), establish commnications be=
tween points, maintain telephone equipment, etoc. In solving the problems con=
fronting him, the polar aerologlist cunnot turn to a voluminous and complex
specialized course. This makes it neceassary to determine that minimum of know=
ledge from various branches of science which is necessary for independent work
in the Aratic, and to include thie minimum &f reference material in the man-
ual so0 that the aerologist can find the solution to his problems easily and
quickly.

The development of the problems referred to above was the subject-matter
of a paper "Methods for Aerological Observations in the Arctic", which was
written by the author while ai Bukhta Tiksi (1943=-44) on an assignment for
the Arctic Institute. Aerologists of the Bukta Tiksi and other polar stations
took part in the preperation of this paper. The results of that work are used
extensively in this manual.

Very little aspace was allotted to radiosonde methods in the 1944 manual.
We were not able to discuss the problems referred to above in detail because
this would have required special spud!.eu. !

i In emphasizing the problem of equipping & first=class aerological station

in the Arctic in this mamel, we include quite detailed sections on the des-

cription of the radiosonde, its prepsration for leunching, and the reception
and processing of signels. The sections on preparation and processing are

organized so that the paragraph headings indicate the saquence of operations,
while the contents of each paragraph give directions to be followed in barry=-

] ing out the given operation.
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In describing the preparation, verificetion, amd processing, we complied
with the allowances and requirements accepted in the Hydrometecrological Ser=-
vice of the USSR, which are set forth in "A Manual for Producing Atmospheric
Soundings With the Help of Radiosondes and Aerographs'.

L. G. Makhotkin, O, V. Gudovana, and N. F. Zhirkov, aerologists of the
Bukhta Tiksi polar station, aided in the compilation of this manual., V. Ye.
Blagodarov, senior aerologist, perticipated directly in the preparation of
the sections on gas-generation and switchboards. Engineers F. Ya. Zabor-
shohikov and G. N. Yegorov, and K. I. Vil'pert, technical director of the
Bukhta Tiksi radio station, were of great assistance. The director of the
work, Professor Ye. I. Tikhomirov, also aided in the compilation.

A. A, Girs

CONFIDFNTIAY

CONFIDENTIAL

‘
Declassified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-9




Declassified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-9 |

g e e e

-7 -
| CONFIDENTIAL
CONFIDENTIAL

CHAPTER I = CONSTHUCTION AND OPERATION OF PROFESSOR P, A, MOLCHANOV'S “COMB"
RADIOSONDE SYSTEM

Radiosonde, like ordinary meteorographs, measurad the temperature, pres-
sure, and humidity of the air in the levels through which it passes during
its ascent. It differs from other methods in that the data on the elements
is transmitted by radio and oan be received during ascent of the instrument
with a radio receiver, ihile the signals,are being received, the balloon
can be tracked with a thecdolite to obtain the distribution of the wind with
respect to helght until the balloorn ascends into the clouds. Then, by direc-
tion finding on the radiosonde, data cen be obtained on the wind distribution
above the cloud layers.

Professor P, A, Molchanov's comb radiosonde is empdoyed in the US3H, The
first Soviet radiosonde of this type, which proved to be the first in the
world, was sent aloft on January 30, 1930 in Pavlovsk. The instrument has
since undergone many designek changes and is now quite accurste and roliable,

The radiosonde unit includes the instrument (in a box), an additional
shleld to protect the elements from solar radiation, a propellor, an offset
(an extension for the counterpoise), a one-tube transmitter, two plate bat=
teries and one filament battery, the antenna, amd the counterpoise.

A. Construction and Principle of Operation

The instrument (Figs. 1 end 2) has the following mein perts: duraluminum
housing (40), channel frame (35), temperature element (28), temperaturc comb
(31), pressure element (2), pressure comb (38), humidity element (1), humidity
commutator (39) and comb, and the temperatur: and pressure commutator.

A detalled description of the separate perts of the instrument follows.

1, The instrument is mounted on an L=-shaped duralumimum housing (40).

To the vertical surface of this frame is attnched a U-shaped channel frame (35),

CONFIDENTIM
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which supporte the temperature and pressure cambs, the humidity commutator and

comb, contadt strips (32), and the commutator with sprocket gears, and also
bearings for the rotating shafts of the contact arms. The channel frame is
reinforced by s V=-shaped duraluminum angle bracket (27) fastened to the hori-
zontal surface of the mein housing (40).

The outside vemtical surface of the main housing supports a special brack-
et (4L1), on which the pressure and temperature elements are mounted. The
bracket passes through the main housing and is fastened to the channel framw
(42). This vertical surface also supports two arms (43) whioh pass through
thé medi houoiny from the channel frame; the humidity element (e strand of
hair) is fastendd on these arms.

Since all cloments are outside the housing, they are provided with a pood
oir flow when the instrument is in vertical motion. 'The speed of the alr-flow
past the element averages 5 to 6 meters per second (for ascents with balloons
No 50 or 1C0).

2. A bent bimetallic plate consisting of two welded metal strips with
different coefficients of thermal expansion, serves as the temperature.ele-
ment. The metal with the higher coefficient is placed on the outside, and the
metal with the lower coefficient on the inside. The causes the plate to bend
as the temperature rises, and to straighten out as the demperature drops. One
end of the plate is firmly connected to bracket (41) and the other is soldered
to & bar (11), which is connected by means of a rod (44) and a sensitivity
arm (45) to the contact arm (4) which moves slong the temperature comb with a
change in temperature.

The rod (44) is connected with the bar (11) and sensitivity arm (45) so

that all can swing., The shaft (12) of the sensitivity arm rotates in bearings
(46) which are mounted on the channel frame. Consequently, the plate bends and
the contact arm (40) moves upward along the comb when the temperature increases i

saedl dowrward along the comb when the temperatuee drops. |
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The amount of movement of the temperature contact arm along the comb
for a one=degree temperature change is called the sensitivity of the teampera-
ture element, In calibrating the temperature element, however, another quan=-
tity, the inverse sensitivity, i.e., the amount of temperature chenge necess-
ary in order to move the contact arm one tooth along the comb is usually
used (for convenience in processing signals)l This amount is designated
dt for & calibration purposes (the value of dt usually ranges from 1.2 to 1.8)

There are special holes on the arm (45) and the bar (11) for the sensi-
tivity adjustment, The near the rod pin is to the bimetallic plate and the
farther the screw (47) is from Wie shalft of the arm (45), the lesas the sen-
sitivity; and, conversely, the farther the dowel pin (59) is from the bi-
motallic plate and the nearep thescrew (47) is to the arm's shaft, the great-
er the sensitivity, After the instrument is cslibrated, the dowel pin must
not under any circumstances be moved along the bur (11), nor the screw (47)
along the arm. This would change the sensitivity of the instrument and, con-
sequently, it would not conform to the coefficient recorded on the factory
calibration chart. The positions of the screw and dowel pin and usually
marked with paint after the test. Thus, if the screw or dowel pin should
fall out while in transit from the plant, it can be returned to its previous
position., Unmarked instruments whose screws or dowel pins have fallen out
cannot be launched without another calibration.

The holes on the rod (4L) are used to change the position of the tem=
perature contact arm on the comb. Generally,speaking, changing the position
of the bar (11) along the rod will not affect the sensitivity of the element.
However, when the sensitivity is curvilinear (L.e., when the sensitivity co=
efficient is different for different parts of the comb), the use of these
holes after calibration is not recommended, because a change in the position

of the arm on the comb may change the sensltivity.
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A sorew (10) which Joine the contact arm with the sensitivity arm (45)
is used to regulate the pressure of the contact arm on the comb (in prepar-
ing the instrument for laurshing).

3, The temperature comb (31), in the form of an arc of a cirche whose
center is the pivotal axis (12) of the contact arm, consists of five toothed
metal plates insulated from each other. The comb is attached with sorews (34)
onto the channel frame and is insulated from it by a golluloid lining. The
individual plates (combs) are nunbered from inside to ee outside; first, the
control plate, then the lst, 2nd, 3=d, and 4th. e width of exch tooth is
2 mm. Adjacent teeth on each plate a 6 mm apart, except for the control plats,
where they are 16 mm apart. The plates are assembled so that their teeth are
not directly opposite each other, but are displaced one tooth relative to the
the next plate (Fig. 3).

Fig. 3 = Diagram of the Position of Teeth on the Temperature Comb.

If the teeth of all four plates were @pposite each other, the tempera=-
ture contact arm in sliding along the comb would fall into the gaps between
the teeth, preventing uninterrupted recording of temperature changes. In
their actual spacing, however, the contact arm (4) passes smoothly from a #
tooth of the first plate to a tooth of the second plate, then to a tooth of
the third, then to & tooth of the fourth, then to a tooth of the first plate
sgain, etc. Croups of four teeth arranged in this way are called sections.
The sections are mumbered from top to bottom (Fig. 1). The temperature comb
has 19 sections and therefore 76 teeth. (For technical reasons, combs made

in plants have 72 instead of 76 teeth; the first tow teeth of the Ist section

K CONFIDENTIAL
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and the last two of the 19th are usually miseing).

Each of the four teeth of each section has a number corresponding to the
rumber of the plate on which itk is located; thus, the teeth of all sections
on the first plate are called first teeth; on the second, second teeth; on the
third, third tecth; and on the fourth, fouwth teeth.

With a temperature drop, the contact arm slides downward along the comb
and therefore passes consecutively from the lat to the 2nd tooth, fram the
2nd to the 3rd, from the 3rd to the 4th, from the 4Lth to the lst, etc, thus
passing from one section to another. As the temperature rises, the contact
arm slides upwards along tha namh gned the teeth will bc passcd in the oppo=
site order, Since the temperature in the atmosphere usually decreases wikh
altitude, the contact arm will conscutively pass teeth 1, 2, 3, 4, etc., as
the radlosonde rises. If the radiosonde passes through an inversion, the or-
der of the theth will be reversed: 1, 4, 3, 2, 1, 4, etc. As we shall see,
the radiosonde transmitter in this case sends signals in the form of inter=
rupted tones (simlar to tegegraph dots). If the temperature contact arm »
rests on the first tooth of any section, one dot will be heard; it it rests
on the second tooth of any section, two dots will be heard; on the third,
three and on the fourth, four. Thus, whenlthe temperature falls as the ra-
diosonde rises, we shall consecutively hear one dot, two dots, three, four,
one, etc. In inversions, the signals will be heard in the reverse order.

With the comb construction detailed thus far, the actual position of
the contact arm can be determined accurately only for uninterrupted signal
reception. Given this condition and knowing the number of the section in
which the contact arm was resting before the ascent, we can confidently

state the number of the section in whi h the contact arm is resting at any

moment. However, signal ucen(nmmfmﬁi[ntermpted. Let us assume that

COHFIDERTIAL
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after an interruption we hear four dots. The four dots dndicaste only that

the contact arm is teating on a fourth tooth and does not indicate which

section that tooth belongs to. Anhfifth plate, called the control plate, was
introduced to eliminate this defect. This plate was placed first from the

inside (Fig, 3).

The distance betwe:n the teeth of this plate is eight times the width
of one tooth (16 mn), Its teeth are positioned in the following way! the
first tooth of the third seotion Lo sawed off, but there is a tooth of the
same width opposite it on the control comb. Consequently, if the contact
arm is resting on the 4th tooth of the second section, a further decrease
in temperature will move it to the control comb instead of to the lst tooth
of the third section. The signal will therefore consist of seven consecu=
tive dots (the reason for which will be given later) instead of one dot.

The next (2nd) tooth of the control comb replaces the 2nd tooth of the 3
5th section; the 3rd control tooth replaces the 3rd tooth of the 7th sec= i
tion; the Ath control tooth, the Ath tooth of the 9th section; the 5th con-
trol tooth, the lst tooth of the l2th section; the 6th control tooth, the
2nd tooth of the lhth section; the 7th control tooth, the 3rd tooth of the
16th section; and, finally, the 8th control tooth, the Lth tooth of the ,
18th section.

The control comb permits accurate determination of the position of the
contact arm even if there is a temporary interruption in signal reception.
g Let us assume that after a temporary interruption, we hear four dots, then
{ one dot followdd: by seven dots. Thus, the control toath here replaces & 2nd
tooth in the temperature comb, Looking at the distribution of the control
teeth on the comb diagram (which is drawn in at the top of the signal recep~
tion blank), we observe that the control tooth replaces a 2nd tooth in the
5th and lhth sections. The temperature difference between these two posi=

tions, however, amounts to about 40°, ‘Therefore, knowing the initial posi-
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tion of the contact arm and the apmroximate helght of the instrument, the true
position of the contact arm can be acourately determined,
4+ Each of the five plates of the radiosonde temperature camb is connected

by means of insulated conduotors with the epring contact strips (32) my, mp,
M3y @, My, and m, (Figs. 1 and 2). Teae are mounted on a celluloid backing
(48), which is &tbached to the channel frame and thus insulated from the in-
strunent housing. A rod (21) with sprocket wheels on it fits into a metal
bar (49) which connects the two celluloid Plates. The other end of the rod
(21) rotates in a bearing which is also insulated from the instrument houa-
fng. The rod with Ue sprucket wheels 1s called & commutator. The sprocket
wheels are placed opposite the contact plates and have different numbers of
teeth,

Wheel ny, which is opposite spring contact strip m) (connected with the
1st plate of the tempsrature comb), has one tooth; wheel ny, opposite strip
my, has two teeth; wheel ny, opposite strip M3, has three teeth; wheel n,,
opposite strip By has four teeth; and wheel n., opposite strip m,, has seven
teeth. Wheel np aqd strip o, will be discussed later, i

On the lower part of the commutator there is a pinion (19), connected by
a gear drive to a cup gear (18) on the propellor shaft (16). This shaft is
insulated from the instrument housing and 15 driven by the propellor at its
lower end. The number of teeth on the oup gear (18) is one=fourth the number
on the pinion (19) and therefore oneccomplete revolution of the commutator cor=
responds to four turns of the propellor. The propellor blades are bent 80 &
that the alr pressure on them (when the radiosonde is rising) causes the pro-
pellor to turn clockwise (looking‘downward) and consequently, oauses the com=
mutator with its sprocket wheels to turn counterclockwise ,

The contact strips m, my, mg, my, Bp, and M, are regulated so that the
sprocket teeth touchl these plates when the commutator rotates. Thus, during

one complete revolution of the commutator, the sprocket wheel n)
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touchen ita corresponding Wml onra (it has one t.g9oth)} wheel nj t.ouahes

twlcej nq, three tinea; n, four times, and ny, Aeven times, Thua, the
nusbey of such contacts ie equal to the nunber of the comb plata.
radissende
In sewemedmc Lhe dlectrical cirouit of the sasends, the wire from
the negative terminal of the plate battery is fustuned to clamp (36) on
the metul bar (49). Thus, curnent from the negative tariainal of the

plato hattery ls supplied to the sprocket wheels. In order to close the

plate olreult of the tranamitter, the negative tarminal of the plate hat-

| tery must, ba connacted to the filament at the tubo prong which is connec~

¢ ted to tho positive torminal of the f1lament. battery (Fig. 4). A wire ‘ :
from thie prong is connectad Lo Lha whatru=

ment housing. llowever, since the enmut.ator

1s insuluated from the housing, the plata clr-

suit is otild open., In order to close the
clrcuit, the sprocket wheels must be connec-

ted to the instrument housing. This connac—

tior is made through the temperature contact
urm,
he. temperaturs contact arm
(connectud with the instrument honsing)
be rusting on the L«th‘tooth of any section. fig. b Diagram for Connect -
" . ) ) \I?adio.:an )
en, current from the negative terminal of ing the hesewdc "into the Plate
the plate battery will flow into the commu=— Circuit of the Transmitter
7""‘ tator, through the four-tooth sprocket wheel
(1f its tooth 1s touching theﬂ) into thn-& m,. The latter is con-

nected with the Ath plate of the comb, and therefore the current flows into
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tha latier, 8ud from the Ath plute threugh one of its teeth (the one on which

the contuct arm 18 resting) inte the temparature econtast arm and jmto the

houaing, The plate circuit of the transmitter ia thus olesed and Lhe trana=-
mitter aenda a slgnal, seww, 8 soldd whiatle, if' the commutator im not rofut=

K)id
Ing upd the toeoth is touehing the M.
When
B tha comuutator mmprte—to rotates thﬂ;l ute zj,rauit. im bponed.pudiclosed
The ﬁy(.ﬂaﬂ J',”G ke whee

rapldly r'mur ti.maa‘, and Tour dote in rapld ssquence instead of a solid whis=

tlu are heard in the repraducer, The four dots will be rapeated (ovury 1.2

to 1.5 secondn) as leng an the temparuture contuet am le ranting on the
fourth tooth, 4y oool ar il moves to unother taeth (to the lst, for oxample), ‘
ona dot is heurd Lnatead of four., 10 the eentuet umn roves to a nontrol
K a
tooth, ssven dotn will be heard barause the eprockot whool touehing the 3]
w); has gavan tenth, cte.
5, The above shows that bhie—trdremest t}e algnala aceuratoly indletee
the number of the tooth upon thich tho tamparature ari ia ragting, whilo
a chanpe of alynale ebaractarliea o changa nf the enntaect avm from one
Loolh to the next. Knowlre the positinn of the eontact arm on the comh
and the uir temperaturs befora the lnstrument was reloased plus the sensit-
Seity of the alument, the tem arature can be erleulated easily when the sin-
pals chunge. Sefore the instrument is relaaged, it ir subjiected to the so-
called "exposura" {pground rheck); the temmerature is recorded utuﬂ%
i an agsmarn recshrometer and the position of tha contact nri on the temperad
turc comb is determined., This dubu is of aasiutance in finding tho tempera-

ture whon the signals change,
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sxauple, befora ralease, tgny «300) the temparature contact arm 1s In

the 13th section on the ard tooth at a polnt that ia 0,6 of the width of the
tooth (frea top to bottem), This v nuat'm:wil;- written thua: 13/3 (0.6).
The menaltlvity of the alemant in raatll{rm:w apd mgal Lo 1.6° por teoth,

It is neceamary tn find tho tamparature whan the gentact Aarm movaa from the
rd to tha Lth toeth of the 16th section. The caloulstlon la made as follewval

p Lo the beginning of the 1hth sectlon, the arm had paaned l.k teoth; then

it passed I taeth in the 15th section and 3 teeth in the 16th section, Thus,

itt had passed « totul of 8,4 teath, Thu temperature changed (decreased) by

8.h X l.él'l.,’i.LF. Thus, 'a trensler fron the 3rd to the Lth tuoth of the
16th auction corresponds to o temperature of “20% (=13.47) 2= 3.4%

i The above exampls shova that the tumporaturs c4n be ealculatod only when
! the signula chunge, boeususe the true position of thu contuct arm 1o Knewn

accuratuly only at tiis time, QRPN WO S ADRIRP IR A L s ] i

Wwww 9
anprot-or-Toewdmbeer,  for thiy ruson, as we will see belnw, the tompura=-
rocesse
) made for
ufter interruption, Inoctead, the qz;lculatmn L0 eeemcnt, tha next signal |

' F . Tée fA)

i ture it cesedtmg fa not calenlated for slgnnle (owedh) recolved Lasntidely ‘:
¥

“ chungn,

|

(lorserent.ly, having noted in olenal recention the nements of chanse, we
rocess g
eon calaulite the temperature for egch of these moments, In hwaesde: (500

¢hapter IV), it is ulso poggible tn ealeulate the height of the radiosonde

PR SEE

when the sigusls change and thus obtain the dlstribution of temperature with
? /) rady o
m/’“f aipht, aver the rogion whore the -nu:i:* g relaeased.

e 6. a Bourdon tube is used as the pressure olemont in the rusonde, One

ond of the tube is fastsn#to the holder (41) (which also Bupporbs the tem-
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peratura element) ond the other and ig esonnected hy a b’;t“‘ih)»-and-.a'héuub
tivity arm (30) to the prescure m (53), when the prassure deereascd,
the tube stealghtens and the presaura arm moves dovmward aleng the prassura
conb (38, "lwn it inevessas, the tube bande und the arn noves upward,

n /a h
Tha holen ﬁ the senaitivity arm (ZU), tha w (1), and tho west (15)

arn for tho same purpene an thoy were tn the temnevatura elenent, and

the adraw {(37) or tha dowel pin (50) st not he moved after ehecking,

ca/liked
weredwn thia foctory d‘uk, the sepaitlvity of the prossure dhemcnl, is

sat no that a 10=12 mill.matarﬂ(nmwuw' eu"ur.n) chang in atmosrharie pres-
sure will move thu pressura arm 1 m alen tha prasaupc eorb. The
gonsitivity of Lhe pressure elanent 1n reprensented in tha rorn of & praph o« whoe A
i Pl o ersus
‘ the poudtion of tha pressurs uarm 2n Lha cab Lp-aszﬂ'rw " -
—bpiebebit! WO heric prossuri.

Wl Bonrdon tuhe e capsfully niekel-plated Lo prevont air penetratise T
ctbFpouph the pores of thefuntal) werpdty this, however, after transport-
atlon or prolonged storage, the pressuro arm is fraguant)y displaced deovm=
warrd {'rom bhe positior it should ocaupy at.a Slven atabbpluric pressurs ae=

>1s lra'f'o;;_J :
goriiny Lo the dress; mrrtificato. This Lo most often dun to b punce !
trabion of air into Lho tube throsph the pores of bthe metul or through &
hole in a defectlve tube. Itbe sauced hy ke Liberation of ad-
sorbed uit-molesules from the inner walls of the tubs.

Dafore relanne, therefore, the position of the pressure arm should be

calihealian _
checked agoinut the cheekdm graph and a control prining off the pressure ula-

e e .
p—s

ment should be mada. The {nstrument should not bo relessed in any ense 1f

the deviation exceeds the tolapancn,
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7. Tha pragaure somb (33) ie in thecform of an are of a oircle whoaa cen=-

ter la the pivetal axia of tha contaet arm (12), It la fastened on the chan=
nel frame und insulated from it (and eongequently frem the heuaing) by a cel-
luloid atrip, The comb eenalnts of two teothed platea, one matal and the
other celluleld, put togethar so that the paps between the metal teeth are
filled by the cellulold. This provides smenth alippling (xtoummE=mEEl of
the pressure aontuet arm aleny the conb, In all, there are 18 metal (or sil=
ver, as thoy ure callad In m‘;aﬂnticn, sinee tho preasurs comb used
to be made of allver) and. 17 colluleid teeth on the comb, Tha celluloid and

metal testh are numberad individually from top to bottom (Bigure 5). Thus,

/e e | Je o - .
Tee?h (s & 35 9 LT 2

Fige 5. arrangoment of the Teath on the Prosaurs Comb
the firat metal tooth from the top is cullad the first silver ls, then the
'iret celluloid, le; further 23, ther 2e, ete,

The preassure signals, in contrast to the temperature signals, are alike
for ull testh of the conb, In order that there he no nistake in the mﬁ,‘
of teeth numbers during signal reception, sequantial signal reception must
be obtuliicd from all teeth which ure pus.ed over by the contuet arm. To fa-
cilitate tho m“gf teeth numbers during & possible lapse in signul ro-
ception, the teebh are made both narrow and broad. The Jrd, 6th, 9th, l2th,
15th, and 18th teeth are ﬂxrue times wider thar the adjacent teeth and there-
foru the time during which signals will be heurd from these teoth is three

times greater than tfor the adjacent teeth,
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The metal testh are noaitienaed so tha’a one wide tooth faollaws two narrow
v

ones, The eontrel metal tooth (l’?),‘fy:phd on. wm-enlluloid, is placed be=
tween 9 and 103, These peculiaritine in the arrangemant and width of the
teeth make it poesible to cerrectly nunber the teeth during a lanse in pres-
sure signals,

The width of thg:i?;rauaﬂu wAth the ,nuabar of the teeth but the relative
differenne in wha width la mabntained ‘m to Keep the timm required
for Lhe contact urm to pussesover tha testh approximately conatunt in atmo-.
ophehic layers wit.gxi{rfevarm pramsures.

8, Tha ;.u'unnurﬁacomb is connectad with an insulated conductor to a spring
contact i Bpe sprocket wheel np with o tooth in the form of & sector
of & cirche (intarsecting an are of n29) is put on underneath this plate on
the commutator. The pressure signal ruculvad, thereforo, is u dash, lastin g
0.2 of the Lime raquired for one commutator revolution, i.6,, a duratlen of
0.2 to 0,3 second., ince tho pressura sactor n, is pluced on a common plvot
with the temperuture aprocket wheels, and since this pivot is connected to
the nogative terminal of the plate battery (th: presaure contact arm ig con=-
nected to the instrument housing in the same manrer an tho temperature con-
tact arm), the nressure\signalsecan be received independently of the tempera-
ture signals at any time when the pressure contact urm is reating on any mot-
al tooth,

All temperature sprocket wheals. are set on the ‘i:.ﬁ";?&ﬁt thelr last
tooth (considering thot the conmutator is moving in a counter-clockwise di=-

rection, i.e., in the ascent of the lnstrument) ie on the same line as the

tooth of the one~tooth sprocket wheel., Consequently, if the one=tboth sproc-
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ket ia touching ita plate, then at that moment all remaining sprocket, wheels
are toushing their plates with their last teath, The pressure sector ie set
up on the commutator pivot ao that ita initial line (for aounter-clockwise
rotation of the commutator) ie alse on Lhe aame line as the tnoth of tha
one=tooth sprocket wheel and conmequently on the same line am the lust teoth
of all uprocket wheals, Therafore, whon tha pressure contact arm is rest-
ing on & celluloid tooth, the plate circult of the transmittar ie closed
only through the temperature sprocket wheels, and only ultllh-z-‘ﬁeard.

A8 soon as the prassure contuct urm movea to a metal tnroth, the plate
elrooit of Lthe transmitter is closed through two independent paths, i.e.,
through the temperature sprocket wheels -tthe'temperuture contact arm -
housning, and through the presnurd zector - the pressure contact arm -
housing. The last ddota. of tho temperature signuls ure transforned into
u dash. If ut o given tlae, for example, thu tomperaturs contast um roated
upon Wi.first tocth, one dush would Le heard insteud of' one dot; ﬂf on a se-
cond tooth, a dot and a dash instead of Lvo dots; if on & tdhird tooth, two
dnte und one dashj on a fourth tooth, three dots und one dash; and on a con=
trol tooth, six doty and one dash (Figure 6).

Observation of the appearance and disappearance of a dash In the temper-
ature signals makes it possiblo to determine the times when the nreasuru con-
tact arm is moving from a celluloid tooth to a metal tooth and vice-versa,
¥nowing the atmospheric pressure and the position of the contuct orm on the °
comb at é:‘;;gééand using tha sensitivity graph (see page 20R text), the.ps
preasures corresponding to these transition timeu dan be determined.

In practice, the atmospheric pressure ls not caleulated for the transis

\gon TacT arm

tion temes from tooth to tooth, but for tho time when the 8 one the
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e - ; 1) Ll
Position of the dignala llegintra= i §
Temperature Con~ - tion in | =
tact wam in .y Reopption |
Section Procedure i

when The Preasure Contact arm is on a Calluloid Teeth | F
Un a lat Tooth 1 L
"2 M 2 7
"N oApq 3 3
e outh " L
" Uentrel K :

Tooth

when the Pressure Conlact rm is on a Metal Tooth |
Un a lat Tonth 1z »
" 2nd M 2% |
"wn Bl'd n 3x !
"nn Ath n l‘x
" Control Kx

Tooth
Figure 6, Diugram of the lequence of Tem»erature Yignals in.Dependence Upon

the Position of the Preasurs Contact Arm

middle of the silver teeth., Only whon the mopent.of appourance of disappear-

sionaly
unce of the ..i:h;: has not been noted La it neces-ary to make the caluul;f/

17 fewd cff The ntidelle
abion sot-ebommumtanbenes’ (Lhe tootD, but for the F,eg'InnIng or eni‘,@T‘é 2

rodietone 5‘“’3/ -ff;Ju(J-
9, The humidity element in tho resomde ls a—twsit (1) of degraased hu-

man hair attached to extensions of the channol framo brought out through a

slot in the vertical wall of tlu housing, The tuft is pulled in ih the mid-
dle {2) hy a bar, the other end of which lu cornected hy u scraw (56) to the -

gensitivity arm (53), which in turn supports the humidity contact arm (54).

s e T

4 bent motal plate (3) pushes into the humidity contact arm (54) from thu
top, the other end of the plate being secured to the vertical frame nf the

instrument. 4he cmall sprin; presses the contuct arm from the top, which |
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R I
keepa the debmed=hiir tight at all times,

, Trondy
dhen the peletlve humldity increuses, the e Glongutce and the humid-

ity preasure arm under the prossure of the apring (1) i ﬁmhm‘ downward

s Prands

along tha comb (60); when ibL-decreuses, tho Hemdd contracteaand the pressure 5
apu, ovaercoming the resistunce of the apring, movas upward slong the eonb,

“ colibraTgn

lawton: tho owesk, thie eonsitivity of the recolver 18 vegulatad ao that
a humidity chunge of 6 to 104 moves the contact arm one tooth alony the \ '

XA 4

comb. The senaltivity in repeesenbed in the form of a graph, and the car= |
tificate la attached to the inatrument (Fipgure R7). \‘

If the contact arm ia rasting on tha lower end of the humidity comb ’

2frand

whon the wét i1s far [rom aaturutlon, the contaet arm can ba ralead by
uoving the acrew (55),

Yote: In old radiosonde models, tho scrow (55) was missing, and the con-

tuct urm was lifted by carefully banding the extonslons of the frume in

whieh t)xf‘s&‘{,i‘ huﬂ:"’&t’autnned.

10, The temporature amd ulr presaure usually change smoothly with helght,
and Lherefore the conb arrangomente For thuse elmasnta are deslgned to
reg.ster theao changes, rathor than their shaolute values, [wfm-tmmrmdss-

{on »f humidity signals, howwxi,‘ this principle is unsatisfactor?,’ alnee 7Re

sialgn JomeTimes b
ot dtt VAL ot nt e froquontly step-Like and aeotheT—ttme s

very slizht. 1n both cases, the principle of transmitting changes is un-

satisfactory und thurefore the device for transnitting humidity in the ruaiv= i
gonde is designed to transmit absolube values ol huadity. This device op-

eretes in the following munner:

=

™o humidity comb consists of ten teeth insulated from each other and
from the honzing. dince the sensitivity of the hair depsnds upon the rel- |

ative humdity (increvses with a decrease of relative humidity and vice-versa),

CONFIDERTIAL
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the teath are mode in different widths to paintain the sensitivity “
.nmr:‘% 108 per tasth). 'The lirat aix teeth (numbering the teuth from
top to bottom) are each 2 milllimatera wida, whilo the last four are eaah 3
millimeters widae,

There is also a humidity commutator, censisting of a celluloid dime (39)
with eenﬁ“—phha, a awiteh (8), and a drive gear.

The celluloid dise is fantened to the channel frume and carrics 13 3{;{
Sask—piwbrs; cnch o Lhase are 18° wide (/lgure 7). The pﬁm;@ in
the center of the Aisc hus u aliding contuct (8-Figurell) ftthched to 1t
which moves (when Lhe %ﬁ‘ﬂﬁﬁtﬂﬂ) alonyg the ﬁg—g L1y foy0iveny f10, P

K15 Koo

Fig. 7. ULlagram of the Pocltion of the Plutes on the Humidity Commutator

The ﬁfm of the aliding contact is connected through:a worm gear
to the main commutator (with the sprocket wheals), itotation of this commu-
tator dr:f.vea the sliding contuct. The drive is geared down so that 7;{'”1. sliA-
ing contast makes one revelntinn for every 20 commutator revolutions. The
ten pﬁtﬂs Pryenenes £109 together occupy a qemicircle or 180°, (Consequently,
the sliding contact passes over the ten p&p&u in the same périod..of timeco
that the commutator mukes ten revolutions. Thus, in one complete revolution n-

bar
of the main comautator (21), the sliding contact passes over exactly one phale,
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The sama holda true for the three individdally loeated p&: Pys Kl’ and
2° Laeh of tha ten pgg Lyye00000y £ ave gannant.ad »z. an ihatld

ated conductor to the corraspondlng tooth on the humidity eomh, The

B

K

s § R

P

RIVC TR, JEERETE 8

m Ky and Ky are jumpared togather and conneet.ed diractly Lo the in-
strument, heuaing, The pﬂ: Py 1n corneatad by an inaulated conductor
to the control tooth of the pressura comb, whieh is situsted between its
9th and 10th metal teath

Jinee the aliding contact is connactad with the naln commutater (21),
which is mupplind from the negatlve terminul of thu plute battery, and \i
tho humldity cont;',mt arm 1o eonnacted with the inotrument housing, the
ent.imem“;v‘;tem for trunsmitting humidity indications ls alsuv con-
nectad&n‘purnllel with the pressure and temperiture Gystoms (and is in-

dapendent of hhaMn_thc plate cireuit of the transmitten.

Let ug ascumu thut the hmndiw contart arm ig resting on the {h tooth

 peachkes - !
off tho comb, a8 soon as the sliding contuct peackes the pﬁo Iy in its i
rotation, the plute cireuit of the tranamitter will be closed and the ’
transraitter will send a signal us long as the sliding conbuct moves along
b3 r soon ar
the pidbe 5. sn semn Y the sliding contact passos this giaba, the plate 1
circuit is opened und the ‘sig,nal stops. as it rotates further (in & coun- I.;l
ne ol bar
ter-clockwine diroction), the slidig contact,reaches the phabs P . ‘ '§
1f at thls moment the prassure contact arm is resting on the control
tooth (betwesn 93 and 10s), the plate circult of the transmitter will be
closed through the prassura contact arm, and the transmitter will send
a signal until the sliding contact passes through the plute Py. If the
pressure contact arm i3 resting on any other tooth (the control tooth is

osTed
M on eelluloid and is therefore insulated from the pressure comb ),

there will bo no slgnals when the sliding contasct pasass over tha plate Pg.
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- Platesa Ky and Ka, daslgnated "eall", are cormectad directly to the hous=-

lng and thus one signal, & dash, is heard when *he sliding eontact hita Kl
and another signal is heard after a ghort interval, the aeuond earresponding E
to Kz. These are the call slgnals (in pranticq, they are usually called con=
t8ol nignale).

lat um now assume that the tamporature rontact amm is rasting on é‘a #th
tooth and thua & dota ara heard, A3 soon an the aliding contuct touches K,
& dash will be heard instead af four dots (Figure 8), lasting for one rev-
olution ol thu main cammututor, Ll.e., 1.2 to 1.5 seconds. Tho sliding con- ’.
tadt then crosses the plate K, and o dash is hoard insteud of four dots.
vhen the eontict leaves Ko, four dots are apgainehsard,

Lot us assume that the humbdity contuct arm 13 resting meanwhile on the
5th tooth (#sura 8), Then the plate elrcuit must be clouaod next through
thu 5th plute, rs. Thernfore, from the platu Kz to the plato fs, thn four
dotn are repeuted five times, If the tunperature contact arm had rosted
upon the 3rd tooth, three dots would have been repeated five timea,utc.
Thus, by counting the numbor of tines the temperature gignal is rupouted
fpom the end of the second call signal to the next huaidity efenal, the num= \h
pur of the tooth (or the p‘g:(e) upon which the humidity apntact arm is rest- l
ing at-t% givon time,is datermined. i

yhen the preasure contact arm is resting on the control tooth, threc call
signals will be heard {nstead of two. This muat be noted in reception oro-
cadure, bocause tho presence of a control pressure signal is important. for
determining the teeth numhe}s on the praasare comb,

Knowing the relative humidity and the position of the contact arm on
the comb when the instrument was relsaged, and also the sensitivity of the
sdshont ;- bho relutive humdity ean ¥asily be found for the times when the

, Mo LAl
contact arm 18 from sne tooth to another.
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Pog. of uon- Pea. of Lon= ilgnala lleqord= '
tuct am on tact -wm on ing of e
Humldity Comb Tz, Bow' Hunddlty i

14

haid

Sl

8ig. 8, Dlugram of the daruance of Hunvlity und Tmpuruture Jignols

fyvnch ;f
11, The inotrument is placad in & “hox before rewesas I i'lgurn 9) to

e onen7s
protect them from rain, rrmi'im_, and other factors
whinh affect the operutier of tha rasonde adversely ui‘-’ﬂw to protact
the elements from Alrect solar radiati-n, The thin pasteboard box is
coated with enamel pulnt for moisture-protection, Facilitkes are provided [!
in the upper purt of the box for tylng the Insirimont to the balloon.
Thore L8 n door on the narrow side of the hox which is omned for tuking \
the ground cheeck, aftor vhich (bafore *m) it 1is lor-k"with om,
clumps (in the 2‘ models, thure wore two little windews). Tha box 1s
fastened to Lhe instrument, with two metal clips.

12, There is un additional side shield on ore wsll of the boy to pro-
toct the elunonts from solar radiation. This ia a sheet of thin paste- v
bourd, painted with white enamel, 4nd provided with holes for attaclment f
(with tucka) to the box (igure 9).7 Thers must be an alr gap of not lesc l
than 1 cemtimeter batwesn the pasteboard wall and the additional shield.
This woll-ventilated air ga; is reliuble protaction from M. o ;
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13, The aropallor has four durslweinum bi: T -r

niladas, aach 0,3 willinetor thiek., %Tha up=

per bladea are set up vapticully, and the

lower onea at an angle of 45° with the hori-
zontal, The propallor La net on a shuft.
and fantenod with a ecottar pin, During as-
eant uf the instrument, the propaller ra-
tstas clockwlsa. (oLserved froa the Lan).
e
This muken the aproeket, whedlud rotate I
:"54 5 n o

3 get, and pe thom
the ermtant ,M, ind rat, t»wnf:s Fadiosonde h
(which might cavee lammlng)/ e aldd ‘pra- Fige 9. The raeensm lox (1t

cdﬂl‘.of' } ' ‘
vidtm rotution of the alldin.: cont I Jf.hn ad H;Lior. 1), :hiold

e e e o

Snpomaazt, f0p bliu proper neguenca of the call und <‘ount.1ng humdidity olg-
nals Lcountar-clockwiau),

Yae an ukbensior ved s dngoerted in tho gpeeiul holes (9) wn the bot=
tom of thu housing and gervey to renove the count: )M from the instru-
ment so that it will not bacope fouled in the propellor.

gﬁid/f OJ‘oM_C{C /

B, The wewssmie Tra Transnittor |

adurandﬁg

Fig., 10. chemutie Diagran of Lhe Neeweety ransmitter

| rodiesen %_:_J .

The snhnmativ diagram of the' resente ransmitier m&igure J.O)

ghows thnt ﬁﬁg \ee of o "three-ohnt" Hartley oeaillntor eircuit. This
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elpouit 18 alle i "thrae=point' bacunse the inductien ¢oll L W
Lo the rest of Lhe eipeuit ot three pointa, ‘the tubes Ub=107, Ul=110, or i

UB=152 cun be uned aﬂr::owillutor. Jhen plate and rilament batteries
ave provided, high=fraqueney oacillatlone ure genevated in thu tunad eir-
rult, LS. Une end of the induetion sodl 1, and ofle of the plutea of tle
varluble condensdr G are conneated to ths wpid of the tube, Thua, onell-
lations fron the tunud elrendt ure trananltiod to the prid. Pre=Trmmisnd
The 2 /ueg%ﬁ.l \ - ‘
. Afche tuned elvenlt oselllatlons upon the grid dapends upam !
the m‘ﬁ Lthe tunad elreuit rg'b the grid, Th.igsi%%u%ﬁ&} ?
ed by the positien of the tup ). W* erresdrin

The volbugs wselllatinne on thn grid ampllfy or ducronse theinlate

current, which, in m, tpranafers additional enorpy into
the tuned ckreuit to compensate for dampinp!iodsesiin thn tircult .. o™
T éh%;:%he coil L,/ p—tmpeebble Lo solmet the feed-huck
ut which this additional energy will fully componuate tho engr.y lossesn
in the tuned eircuit, and undamped high=frequarey i(-illutionb will be sdr- «
tained in the lattwr. .
uscillations in the tuned cireult stop Lf the plate eireudt Le opened. .
The ouedllations also stop if both plates of the varigble aondenger are ac-
cirdentully short=circulted. Ir. this casae, the capacitance element is tuken
out of the circuit, and the tuncd cireuit, as such, ceases tn evist,
The high-frequency oncillatiéxm gonerated in the tunad cireult LG are
Sorrvmd! div
radiated by the latter into thoes weeeee 7 Where they can be received by a
short-wave recsiver. Radiation of a-tlosdd tuned circult is weaker than

¢u’cu/7-
an operx, wowever, Oscillaticne from the tuned cireuit Lyl (Figure 11)
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Antenna

<
yountar ;

ipe Lo lagram for Iransatasicn of Un- Flge Loty Jmapitm of adlotranefon.ier
ei)latdona Prop o Glonad into an Jpuh Conpling of Tuw Cirendty

Tuned Cireuit

aro thopefurs “irat tranemltied into un open aptanna edreudt, ond L b
rattutod m. |
an open tunad eipeuit eun treluded o col) L, for emipling with the tuned
clreult Lka. The capucitance lu Alstributed slong the entire length of thee
cenduetar,  Ln thly aase, the lowur and U 1 4suaumed the rel: nf £ho decond
plute of the condenser and 18 ¢nlled & “U”ﬁ’ “#
1t e alun morpible to do withent the apecial counling codl L, if the so-
callud sbtolrans®ormer aoupling da wsed.  In Lhig enwa, a few turns of' the
induction cﬁil in the olossd tuned eirculit Lk(:k replacas the sovpling eotld
LA.(R"it;ux‘o 12). The urtenns and vmmterw are connceted with +ha enil
L, Lhrough the taps (1) and (2). The purt of the coll between (1) and (2)
is the antenna coupling coll. andmun coupling, which sharacterizes maxi-
mum delivery of the Wof onnillations from the tuned cireuit Ly inte
tho untenna, cun be obtuined by changing the position of ttose tapa. This
brightuess

can be tetermined by tho hesbing of an indicator bulb ("mikro') connected in

eeries in the antenna, or by ather btypus of indicihnrs liveeiraltui Aot tm.
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Jinea the tep (1) L esnneeted o the negntive rappinal of tho flluent
bittary, the fmuy:t,eraéé& ean be eonrected divectly ta the poaitive tamnin=- ,;(
E 4l of the sane battory, or Lo lte aquivulant, the Sfam cusdng . (#ipuree ,
?‘ Jre Jd,pnﬂ

4 ard 12), Thus, m o6 tups (1)) und (R bnesbome er purpneest

1) to obtaln maxdmum -hﬁ-bnclf. to the geid, providing conplete nompenaation
ol damping in the tuned alrauit and oo undamped onelllutions thare; and

2) to stledn maxisum coupling af the tuned clreuit with the ‘hmmu, arevid-
ing muximun "Lyaneter! of thess oanlllatlons (onerpy) into the radiuting netl-
work {irto theu ntennd)

The wiourt of emergy Aelivered from the tunoi cireult into the untennu
jp‘.ndu nst, only upor thelr coupllny, but upon hov elosu the wave radluted
by the tuned cireult i in wave=langbh to thw-wwr&chut.uml oncillutions
in the unbenne and npon the reslatance af the antenna and counterm.
shen the firat two aro mqual in vuluw (1.¢., in the case of resonuancon o8=
eillntions), Avllvory ls maxdogm,

The wave=-lenpth radiatéd by the tuned eircuit can Le varled hy changing
the enpaeitanca of the variuble condonger C or the irductunce of the coll
| L. The greater £ und L, the longer tha wavelength and viw—vur'«'c. Since

! < —thu\. "f'a, c e e

| the number of turng on tha coll is constant for -angbbien” tressmittor, the

' ave /e
! M:E" be changad only by changine the capucitanen of the varlable

condenser Co The capacitance and inductsnece in the antenna sre distributed

alongkits entire length, and it Lo thevefore possibla to chunge the natural

fenoThen rs I

wiuvelength of the svtenna by shortening or Mthn antenra and eoun= i
/ (4

torpoisc. )

lengl
and thus, by changing © (loving taps lesmand 2) and changing the bin!hh

of the untennu and connterpoisoc, Lhe transmitter can ba adjusted to the de-

GONFIZZTHL
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girad fraquency and to s maxloum energy transfar Jrom thekutunaed cirecuit,

inte the untdnna, The trundmitthr wavelencth gheuld be selected, firat, to

oliminate interferenes, and, sacond, Lo previde pood oignal audibility when
redisronde radiosend

the mesemie 1o quite distant from the pnint of relenaa (the »esemda may he

curried 50 to 100 kilemetera uwgr in etrong winda) .

The putha for Lhe 35423: and ulternatire comporonts of the plate current
are divided in tha tranum!ttav47/;h+-ég-se§enpﬂiihod by the fixed condonser
Gy and the high-fraquiney choks Or (Flgure 10), The condenser Cl blocks
the direct compenont ni' tha plate current from Lhe tuned siveplt, IC, but
doen not, hlock the hish=Ivequency oscillatinna of the tuned circuit from
tho plate, Tha high=Iroquency choke blocks high-fracuency oacillutinna
from the platn battery, but freel: pasnrus L4 diront ecomponont of the plate

eurrent,

' /]’El'”ian~~~(5) i,“‘

—

fig. 13. arrangenent Diagram of the Sewende Transmitter

The araangement Alagram of the transmitter is shovm on Figuré:13. Tho \
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tranemitier is mounted on a textolite panel, in which there ape holes

|
£
g
{
i
‘

(u sacket) rar {paerting the tube prengs. The tubeas UB~107, UB=110, and i

K 17 fkad
UL=152 ganorate sufflelent powar and wre very economical, whieh

tholr usa, since the gapacity of Lhe Luttories used to gupply the trans=
mitter ia very low,

Somo ol the paraneters of theas tuhan 1 ahown in Tabla 1.

Pable 1
Tube Sllanent Filament Plyve Mlate amplification
Voltage  Lurrent Voltape  tureent Factor ( JL’
fvolis) (millinaps) (volts) (mi)1itnpa)
UL-1.07 I 75 4 10 120 7.5 % 2 141
UB-152 2 112 ¢ 10 B 5.54 2.5 1742

UB-L110 N 75 4 10 160 h?2 g L3 2545

The choke Ur conulste of 80 to 100 turns of insulated wire 0,10 Lo
0,12 millimeter: thiek wound on & pustabourd eylinder which is fastened
in an upright position, Unu end ol Lruechoke colil Ly noldered to the
plate pin and te a plate ol the Pized eendenuer Cp. The other end is
Jeft unconnected. ‘hen the ingtrument, Ls roudy £ov "nlz-.asrz,mir und
18 connected to the positive terminal of thepplate battery.

The tuned eireult induction ¢ell L hus a buasket winding of 11 to 12
turns of insuluted wire 0. t0 0.7 millimsters thick wound on pastebourd
dlpped in paraffin (4n tha old models, the wire was wound on a rectungular
cellulold sheet). The coil turns have bare-loops which can be connected
to tups (1) and (2) when the transmittor is being Luned (Bee ifigures 10 and
12). 'The loops ure placed as shown in Idgure 1, .(on the left). If tapl

ig placed on lovp 1, und tap 2 is progressively moved todloops 2, 3, byeves 9
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we introduce an increasing nwmber of turns into the entenna coupling coil. I

we leave tap 2 on loop 8, for example, and move tap 1 progresaively to loops
2, 3, 4, oto, we decrease the coupling with the antenna but increase the feed=
back of the tuned circuit into the grid. In the old models with coils wound on
celluloid, the position of the taps was different (See Fig. 14, right).

Fig, 4. Poaition nt faps on Induction Coils of the New (Left) and VUld Rodiosondes

The end of the coil, where loop 1 is located, is asoldered to the rotor of
the variable condenser and to the grid pin of the tube socket, snd the other end,
where loop 9 is located, is soldered to the stator of the variable condenser and
to the second plate of the fixed condenser,

~ The variable condenser C comprises two rectangular metal plates, having a

celluloid lining between them. One of the ‘plates ig stationary on the rectung=
ular paraffined pasteboard, on which the induction coll is wound. The second
plate is set on a screw, by meens of which the distance betweun these plates
can be changed. Increasing the distance decreases the capacitance ard vice-
versa. In the old radiosonde models, the variable condenser consiated of 2
gtationary plates and one phatelLwhich could be moved into or out of the space
between the firat two. The greater the area of the moveable plate enclosed
petween the stationary plates, the greater the capacitance, and conversely,
the smaller this area, the less the capacitance.

As was mentioned previously (see Fig. L), the radiosonde is connected

in series in the plate clrcuit of the the transmitter between
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the negative terminal of the plate battpry (B minus) and the positive teriin-
al of the Filament battery (A p).us)/ Ginbmmdnesima in the following way!

D minus ia connected to mﬂ 36 (Figure 1) on the metul atrip in which
commutator 21 rotates, Two mnall wires, ene ending in a tap and the othar
in a fork, ure soldared to b'filument pin on ths eocket, In luter uodela,
the tranamitteon are not equipped with forks, The wilre fron the filament
pin 1s connarted to t‘"?acrew m‘brus‘mns the trunsmitter to braelot 57
(Pyures 1 and 2) of the housing, ‘hen the inatrument, is being preparad
f rwj‘thn fork is attashed to one of the notcher of 57 (Flgures 1
and 2) in which the transmitter la Pastenad anil reats agalhist the uppar
Land 2 the housing (to pravent its workirz out whon tho instrument ls jar-
rad), Thus, this flonent pin is connocted with the instrumant hensing,
and Lt la also connected to the wire with a tap which is brought to the
induction coil L (tap L on il ure 10). Thue, by connueting A plus and the
hounterpolae to the housing, we supoly 4 plus to the tubs pin, to the in-
duction coil, and simultaneously conneet Lhe counterpoise with tap L.

The low! Srom the o plus is usually brought out throngh the pastebourd
box Lo the cutsidr and connected (when nequired) to the connterpoise, which
previously should have been ansurely attuched to the housing (through the e
rod). In recent ' nessms awn%elq, a apeclal qdon the V-ghaped frome 27

(Figure 1) is provided for attaching th: counterpolse to tho instrununt hous=

ing. ‘the lead thit!is connacthd -t -this clamp is brought’ out,:li&c"betwehhaA"

pastebosrd box und the bottom of the frame and then cornerted with the coun-
terpoise, The lead from the A minus is connected directly to the wire which

1a soldored to the other filament pin on the esocket.
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A sgen from Floupe 10, I minua puat be cmnuntml to 4 plus a2a this le
the only way in which the plato eipreudt will be cloged, s was indleated,
B minus 48 connmotad to a plua throush Lho comutator, the plute sproeket
whedl, conba, contaet ari, und tha b/nﬂimg, the latter being ronnected A=
rectly Ln a plua, ,

Aftor thess connuctlona ure made, ‘the tranamitter ean operate if the
lean from a plus io connected te the eountarpoinsa (fo the housing) and if
the ona=Laoth aprockaet wheel touchan its W(Li‘ thie 18 true, all the
aproelit, iheals touch thely m’umi the plate elrenit la elosed throujth
gaveral of them),

an antoant 7 meters long und a enunterpoine 5 matera long ure attached
to Lhe W?VW jolar uoroln;;tataha:vé’:ﬂ{thut un an-
tennu 3 metera long eun he i ngs‘ﬁ'u untenny iswuned,
the length ol the sounterpoise io edlectel during tuning (it usual}y dous
rot excedd 5 neters, and sowtinen cun bo ashortenad to 3 or 3.5 mators).

cite 7 , rédisonde .
Thesshortar antennd mepes-T0l0a30 Ol the pwwewtr in strorg winds e#etor and

avelens?t) .
pekes tha tranamittor sessn hore cbable METITM.  Thoe signnla, however,
are rueh louder from the 7 meter antenna. somebires a tranamitter cannot
be tuned to reliver into thil 3 meter antenna. The 3 moter antenna, there=
fore, should by usnd nalnly in strong winds, and the 9 meter antennu undor
normal conditlons,
The antenna is uttached to twine (vither tound iaround it or tled to it
with u small cord), one end of which is tied to the balloon and the other
radiosonce
to the reweme Ting. Yne ond of the antonna is connected to the laad which
18 brought ot through hole 58 (insulated from the Fousirg) in 8k vertical

wul] of the housing. Tho other ond is left free. ‘hen thoe balloon iz tied
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on, the cord stretches and the antenna is held in a vertical position.

The antenna themsfere should ba given some slack so that it will not break
or be greatly strotched when the cord is tightened by the balloon. ,

The counterpeise is wound on the extension rbd and dropped below, The
end of the emtension rod must be drépped below the propellor's plane of rod

tation, OUtherwise, the counterpoise may become fouled in the propellor wl;:n
1030 ¢k nTerrvpl™ Dosioer
the m %ockc in flight, which will '“n transmission or trenferm

the signals into a solid whistle (since the propellor will mot be rotating).

C. Irapsmitter Supply

Primary batteries, made up of Le Clanche dry cells, are used to supply
L peere  Sewe
the transmitters. The Lé Clanche cells manufactured in 1941 were consbdric- ‘

St oA Se s 0T Frow )y
-differentiy-than preceding nukbsr®. In these, the negative

electrode, zinc, is no longer used as the cylinder, but is a zino plate,

covered with filter paper with an agglomerste. The rinc plate is phee% c

H 4?8 g
in the cylhnder which is made from paraffined paper. (Figure' 15, showhRg
rions

98.dry cells conne cteinin-senias ,d'g'onitted) .

The plate battery comsists of 30 dry cells connected in series, deliv-
ering 45 volts., Vhen the veltage drops to less than 38 velts, the battery
is considered werthless. The plate battery has a capacity of 0.04 ampere-

hours, 1.e., it can deliver 20 nilli% for two hours.
I Series

Two Blhhﬁthr!.nAtre usually used te supply the transmitter, i.e., 90
Fio Lo, tlagei oh ¥ pghbe Comncetics o2 7.0 Am thu F

velts is applied to the plate. Hewever, exp;i;hentl begun im 1935-1936

.

S e

i

—

2E i ek e

in Bukta Tikhaya (V. G. Kanaki &3‘ Ae A%Lodokhovich) on decreusing the
Fodre o !
plate voltage and the fellewing check of these experiments im—iuter=years

by other pelar aerelegists (P, M, Bushev, 1, I, Tsarev, V. Ye. Blagodarov,

3 \,{ casoud
F. D. Shipilev) showed that the Pusonde fransmitter san eperate with a
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plate veltage of 45 velts, which weuld permit ?.‘.’.ié.‘- to be released with

%

ene battery instead of two. The drep in plate veltage, besides redusing
the weight of the i'u“endc,wo;ld decrease the plate current, thus increas-
ing the 1ife b the battery. The release of rasendes with one battery
would tlwe increase the height of ascent and thus would be very u!o(ul.

The filament butteries of the old model considted of four LeClanche
colls connocted in series, The pize of the battery was 3.5 x 3.5 x 7.5 cc
dublemoentimeters and the wéight was around 150 grams. The emf of the
battery was about 6 volts. Its voltage under doad should not in any case
fall below 4.5 volte. The capacity of the filament battery is 0.2 ampere-
hours, i.,6., it can deliver 100 milliampores for two hours, and thus can
heit the filaments of the UB=107 or the UB=110 for this period.

A lowar filament voltage and a higher filament current is required
for the UB=152 than for the UB-107 or UB-110, In releasing a rasonde
using a UB=152, therofore, the filament battery must be reconnected:
two paire of cells connedted in series are connected in purallel. The
buttery then has an emf of 3 volts, while its capacity is twice that of
the battery of four cells connected in series, and it thus can heat the
filament of the BB-152 for three hours. This battery is useless when
its emf falls below 2,5 volts,

If there are no filament batteries (made up of four cells), thsy can ‘
be made from the plate batteries, To do this, three rows of five cells
connected in series are connected in parallel, The emf of this battery )
is about 7 volts (or about 7.5 volts). Another filament battery can be :
made from the remaining 15 cells of the plate battery.

If a filament battery must be made fram a plate battery for the UBel52

CONFILzTiAL

i
4
ki

GORFIDERTIAL

Declassified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-9



Declassified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-9

_—r

1 . BONFIDENTIAL |
owEIfERTIR
|

tube, five rows of throe cells conneoted in serios should be connected in p

parallel. This battery dolivers about 3,0 to 3.5 valts, It should be e ber
h—‘-‘tnd that filament batteries made from plate batteries are not very reli-

able and wear out very rapidly. They :w be used only in exceptional

cases, The filament batteries made from cells of the dry battery BAS-80 ,
i are more reliable, Three of these cells connected in series deliver about :

3,6 to 3,8 volts under load, They give a better account of t.hmolvio in .

operation than either the filament batteries of LeClanche colls (factory-
; produced) or those made from plate batteries. The £ilamont batteries manu-
!‘ factured in 1941 consisted of 15 eyih cells of the same type as the plate

batteries and were connected as described for the 7-volt filament battery.

i More recent issues of batteries have much smaller cells and filament bat-
A teries cannot be made from them.

Batteries from new consignments and batteries made up at the location
from 4y batteriep or plate butteries have different properties. In all
of these cases, onc filament and one plate battery should be tested. For
this purpose, the battery is connected to the transmitter and the voltage
at the terminuls under load is measured every 5 or 10 mihutes, The test
lasts from 1 to 1 hours, If, during an heur of continuous operation, the
£1lament battery voltage has not fallen below 3.5 volts, the consignment
:'- | can be considered to be good. The plate battery voltage for the same per-
1od should not fall below 30 volte.

‘ The device shown in Figure 320 suggea.ted by A. A, Girs, mount:od on a

board 40 x 30 centimeters, should be used to test batteries at stations.
The contacts for the voltmeter leads (L50).l3, #)2shbuldhke made in the

form of jacks, where the ends of leads can be inserted. All the wiring
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Fig. 20, Arrangement Diagram of the Deikbe for Testing the Quality of Batteriwm

can be made underneath the board. A transmitter with a tube is installed » e ,
permanently. The proper terminals of the batteries under test are connec- r'
ted to the clamps B=, Af, B, and A=, :
The tranafer wwitoch B is then thrown to the contacts 150 and B-A¢, and H
the transfer wwitch P to the contact Bf., The voltmeter then shows the vol-
tage of the plate buttery. The transfer switch B is then thrown to the con=
tacts 15 and A-, and the transfer awi!.ch P to the contact B=A¢, The voltme=

R P A e C
LS Lo e

ter then reads the voltage of the filament buttery. In order that the cor-

rect position of the switches will not be forgotten each time, the followin g
= rule can be remembered: the transfer switch B cun be set on either of the p

| pairs of contacts, and the trunsfer switch P can be put on the contact BeAd
only when this contact is not ococupied by the transfer switch By 4if this cona
tact is occupied, then ° must be thrown to Bf. The voltmeter indication will
imnmediately show which voltage is being measured, that of the plate battery
or the filnmem; battery,

END
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Chapter II - Equipment of a First-Rank Arctic Aeroleginal Statien

The & installations of an Arbtic aerological stationg whint=tz=mmn -~ {
nid
ccm daily ,.,'.;".."g’“m,

rdd: ¢
1 The iorologiaal laboratory, where the\-w“;!“i’fa prepared for launch=

ing and the signals are received and processed. _
2, The aerological pavilion, where gas is generated and tha ballonns are ;
£illsd :
3. The place where the inatruments are ground-checked and launched. :

rden?
Buslc data on the construction and equipment of these inatnllations at polar

Y Je.rcﬂg "
stations and a vhggd n'or the construction of some basic instru-

ments in the equipment of an aerological station follovwe.
Section 1 = The derological Laboratory :

Fig. 21. Plan-Diagram of an Aerological Laboratory in the Arttic.

g, 21 ahowa-’:machemntic diagram of an serological laboralory -smei—tiTe
arrengenent—of-thu-peanssavy—~squipmant which hs best fitted to Arctic condl-
tions. This plan should be consulted when equipping & m or build-
ing & new one, The aerological laboratory should consist of two adjolining
rooms: &) the room for preparing and calibrating rasondes and b) the o=

cessing room.
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o A. The Room for Proparing and Chacking Rasemdes
i st areribe

We

-spbpto=nr the construction and operation of the individual instruments.

the equipment and then a=dews

Thepmain working area in the rooa is the table for preparing the in-
‘ toole /3 ‘
strunents, A board with a set of hnakmusents m .‘n: propu& the

e R et et SERR

instrumenteis hung on the wall (to the left of the table), A viso is in-

stalled on the left edge of the table, A special aund' for preparing the
,m Ji‘i set up on the w. The indicaor for tuning the transmitter
is situated on the wall {or at thu wall on the table) to the right. There
should be three sockets on the wall, one for connecting the lighting, 6ne

for the soldering irch, and & third for tho indicatur and devices for chesk-

rédiogonde
ing the electrical circuit of the pasamds, On the table, there should also

. 1978
be a voltmeter, a soldering iron, materials for soldering, jags with electro- ,

and
lyte,amdbbulbs for filling butterics, weights whhhzmmmbanmedgi for sus-

radirosonde

pending the resesmse, etc. i
radiosondes

There should also be a cabinet to contain the resswdes, transmitters,

plate und filament batteries, counterpolses, antennaj propallors, and other
e ceded 77 .
m{hﬁ&s n’:mony ; prepax&g the instrument.

There is also a table for the Garf instrument, with which is used to
radiosonde
make a control calibration of the pressure tube of the xssemde, A manometer

TS

is attached Lo the wall, and a pump is placed on & special support to the
right of the tahle, The log-book of the control calibration ol' the pressure
element should always be th the table.
onit .

n The kmét for ®he control calibration of the temperature and hunidity

r elements

: roest¥ur. 18 on the third wall. The rules of calibration and tho descrip-

tion of the equipment are given in "Instructions for the Calibration of
. Meteorological and Aerological Instruments' (reference 6 in Bibliography).

The table for signal reception is located at the window which opens

GONFIDENTIaL
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‘ radivsendes
onto the place where the M are launched, There are two KUB= receivers

™ T iy &R s

on the table, one (the one on the right) being an auxiliary receivar, The

batterics supplying the receivera and other units are undor the table, The

s

charge-discharge switchboard and the antenna switch are on the wall to the
left of this table, Sound-powerad telaphone aguinment, ir inatalled under /
the left edge of the table, the tube of which is to the laft on the table.
The t elephone connects the place of ground-shecking and launching, the aero-
logical pavilion, and the obaservation points with the serological laboratory. /
There is a push button on the tabls to the left to transmit the signals "clo&®
tha transmitter cireuit", "relaase the sonde", ote., A stop-watch with 100
divisiona on the dial is placed at an angle to the surface of the table to
the left of the receiver,
small

There is a mmksl table to the right of this table for ground aheck of
radiosondes
sepemms. There im a special support with a blower (Fig., 22), on which I

L:Jn/voﬂn T/
£he ' reszsmbe '1a installed. There is a hook in

the wall over the small table to support an ‘

nplalled .
Assman psychrometer. The hook must be o ¢ ?

a#é:hc that the elements of the thermometers © ok
heg ot k
are on the same as the temperaturs ele-
radrese oncles
ment of the aa-rl A bulb with distilled water
rele
for wetting the dediwin of the psychrometer is
ar 9re
Fig., 22, The ventilation  hung on the wall, amd & barometor (if the meteo-
W‘lt cha
unit (blower) used at room is distant) and contact clocks s Bendimg slg-
ervaTion

J
Bukhta Tikhaya. nals for readings 'EA oints emmiczo=sisisiel
8 Ve now! gh—e’aJ tallew desestrihaysef the more important individual in-

strunents,

SETIE

g

k
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i 1. The Ventilation Unit. '
; redissmd ey | ;Itf“wf
‘ el _%:_x'gund check of = sasswde both in shelter and in ontinuous i

3\ i
vontilation of the elements le=wedessumye, and a blower must be M for i

this purpose, Tha blower used at the meBukhta Tikhaya polar ‘tnt«ion and at
ares

Cape Chelyuskin empdeys a d.c. moter w(1/32 horsepower) to rotate an alum=

inum multiblade prophllor, The propellor blades are hent so that the air

e Qwé
passes through the shuft from top to m andM tha motor's heat from i
¢ U
the elements, If a motor of the r% & is not available, a blower :

can ba constructed as was done by V. Ye, Blagodarov and N, F, Zhirkov (Bukh- ‘
ta Tikel uerolbgii}@?ehmiem for self-recorders,
The board with the set of tools should include a set of pliers, a

set of files, soldrring ircns, etc.

[Tad rwsonde
3, The Stand for Preparing the
rad/osende Convensien
The rEETEms can be conwhmidmbdy’/prepared on a stand about 48 centimeters

long, 25 centineters wide, and 20 centimeters deep.
[P diond o 4
4. The Device for -ChemimmuTesting the Electrical Uircult of the Kamms® 3

redicsonde
The electrical assembly of the rewewsm ls checked with the usual elec-
tric light bulb with two prongs. Vhen the test prongs are shorted ,sistha bu/b
i a
g lights. One prong is made like the pin of a radio tube (for connection
with the housing) and the other is made in a strip with a clip for conrection
to terminal 36 (Fig. 1) on the commutabor strip. It is best to use a flash-
bu/b
light babhéb to check the pressure comb because there is sometimes a thin
layer of insulating material on this comb which-,z/-will flash the bulb
when checked with a high current, However, a tooth with this insulation
radiosonde
will not elecse the plate circult in poration, A bad contact can

be easily discovered if the comb is checked with a low ecurrent. [
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£ 5. Indicators for Tuning the Rywende Trepsmitter

Threo types of indieators can be used at polar stations, namely: a) a

"Mioro" lamp; b) & thermocouple indicaterj and o) a high-fraquency indicator. |
\ \

The "Micro" indicator lamp is the aimplest to handle. The filament
, treoter  pPower
pins of the "icro" are connected in the antenna; theh tha/:uy setrvered |
dmto the antenna, the greater the heating of thoe Wiero" filamont. At @ . l
‘ Micre on :
plate voltage of 45 volts, however, the "Mdswme'! 18 d a rough indicator,
e
since delivery into the antenna is not aufficient to make the lamp
ther
glow, Th% wo indicators temfwibaw-are more sensitive.
The thermocouple indicator, whose mnhematic diagram in shom in Fig.

29, is a vory sensitive indicator. The thermocouple TP=5 2'; TP-6 are con-

nected in the antenna and connected

to a galvanometer, The greater the
powor delivered to the antenna, the
greater the galvanometer deflection,

Using thid indication, the transmitter

T T T T

is tuned to maximum delivery into the

Fig. 29. Schematic I\lagram of antenna and the counterpoise length

G e T

Thermocouple Indicator required is selected.

Plsididtoaton—oan—be-mounbed-on—-en-cbonibe-pahei-with-e-wesden-Srane,

i ofeo_wied occastonally.) |
A high-frequenfl indicator in conjunction with a "Micro" ~The advan-

8 i

tage of & high-frequency indicator for polar stations is that it can be

susily asmembled from whe parts whicheare always available at any station

maiing daily rediosondes,
wmw nasendes

The schematic diagram of the high-frequency indicabor is shown in

' ‘ fen
Figs. 34 and 35, The indicator qnuh”pfe o%. UB=107 tube (11). Ii=thewzap-

et

B e
R TR T

o
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Swilehed on
plate and filament oircults are muppihed, the milliammeter 10, or galvanometer

with the proper shunt, will indinatec & plate current, whose magnitude will i

i T
’.; remain eonut‘.“b ér the nonstant voltages of the plate and filament batter—

l circurt 020 nel
les, If, now, the tapfof the z&:nn 'a.nci m%ntann are connedted
Y

respactively to terminale 4 and 5, the antenna ourrent will inorease the fil-
ament ourrent, in turn produecing & highor‘ Plate cunnn;,m‘ia recorded
by the galvannmeterslO. The grouter the power delivery into the antenna,

the greater the swing of the galvanometer needle. The tranamitter can then
be tuned by changing the 1nductm:'(by moving the taps) and the capaci-
tance (through the variable condenser) until maximum deviation of the gul-
vanomster needle is obtained, '

The chokes 12 are inserted so
that the antenna current (r.f. ourrent)
will be blocked from the filament bat=
m. e .x.'haoatat. 13, used to regu-
late filnmun; current, is placed be-
tween the filament battery and the
chokes to nrevent. oxcessive’ losses of
antenna current,

It is sometimes desirable to ﬁo__n.nu‘f'

edwdle the filament of a PT-2 lamp
Fig. 34. Schematie Diagram of the "Micro" in the eircuit with the indi-
v High-Frequency Indicator . cator tubm, The trunsmitter can then
‘ tuned by the galvanometer with the "Miero" cut out, and then cheek-

ed by the "Micro" with the galvanometar cut out.
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i 6., The "Garf" Instrume

At large continental aerological statiens, a special bell jar is used

to chock the pressure elsment. These units are alsn avallable at seasfew

e T e

some polar stations (Bukhta Tikhaya, l'or example), The majority of polar

} stubtions, however, use a Garf instrument, desizned ror testing altimoters,

radio sonvey
e

to tost the pressure elements of meteorographs and ! 8,

Fig. 38, Diagram of the Garf Instriment

DUm,
The instrunent includes the following (Fig., 38): the chamber 1, g‘ppf
witlh hand or electric drive 2, a mercury manometer 3, a spare hand pump, a

{ hoodlen ‘av,ﬂ ﬁr
’mﬁwuding for tha chamber 4, a wesl M of themanometer, rubber

tubes 5 and 6, and minor;p)rtennnces (a flask with mercury designed for

/i
two mnnome‘c‘.'#!‘,\'éﬁgmhw Sec;

for using the unit and the arrangement diagram, etc), 2
c,/.‘m{r:ul ;|
The Yohamber o!-hlinutrument) is 4 cyltweidem iron vessel, divided in-
‘ "
to upper und lower parts by a ;&d horizontal partitton. The instrument to

be checked is placed in the upper chamber 1, while tho, lower serves to cre-

Mo /e instructfony
& 'lusk with glycer!n\dg grams,

n:he additional vacuum, The chambers are econnectad by;a small tubs 9 to an

overlapping vﬁlva 10. The upper chamber has four Hgﬁ:é:éu 11 for obser-
A valions on the pressurasge contact arm of thedgdnstrument under test. The
chamber is covered by a spherical lid and is drawn down by a screw 13 into
@ hinged rocker arm 14, There is a slesve with a valve 17 in the lower cham~

ber 8 for connecténg the pimp, In the upper chambar, the slasve 18 is used
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to connect the pulsp with the mancmeter 16, and the valve 19 connects the cham-
ber with the outer madium (tn admit air). The tioadn oll pump is mounted with
l{ a hmd drive & one unit, Later pump models are equipped with an elestric
; motor. Tha U-~mhapad mercury glass manometer has & sokle for reading vacuums

i corvesponding to heights from O to 18,000 meters.
1 Neta 3 7;/("‘, - (.'du ﬁ"'“r‘ 6. [t /3—]‘;6’ ' E .,
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a. Genoral Information ‘
The ahort-nwm(ﬂg. -42)-4e vsed for recpption of Sﬂ’:ﬁ‘-“"
signals in almost all Apetic_aerblogical stations. The KUB=4 1o a four-tube Toued
. nﬁ regenerative receiver using=strsighvoempieaien, The electromagnetic os-
oillations from the antenna enter the r.f. amplification stage, and then
go diréptly (and not after preliminary m of the M
knto an e ,llll is tha cane in superheterodyne receivers)
into the detector stage. The low-frequency oscillations obtained ‘g’-‘* the
detector stage are amplified by two audh—iifqmmy amplification stages and
enter the telephone, which reproduces the signals received on the antenna.
This receiver b&ongo—t':-bho regenerative -bpme because the detector stage
is connected in a regenerative circdit with negative feedback. The KUB-4
is supplied from direct current sources. Its output power is 0,05 watt,

which is suffhcient to drive a low-power loudspeaker.

OW:'G /"
Fig. 42, Gemasxy View of the KUB=-4, Receiver

The wavelength range of the receiver, equal to 10-200 meters, is divided
into five frequency bands: I - 10-19 meters; II = 19-3, meters; III - 34-62
meters; L¥-1§2-112 meters; V - 112-200 meters. '

< chonsing
Thé frequency bands are changed by chengbng the r.f. coils (Fig. 43) of

two tuned circuite. Within each band, the receiver is tuned to various wave-

R T A
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lengths by aimply changing the capacitance of the tuned circuit, while the
industance remains constant. The capacitance of the tuned circuits (I and
II) is changed by means of the variuble cendensers 4 and 10 (Fig. 4b). The
Vernier knobs of condensers 4 and 10 are furnished with pointars and noalen
with 100 divisions.(Fig. 42), Turning the knob to the left decreases the
capacitance and mmt.

Each wavelength within a given frequendy band corresponds to & definite
soale division. Therefore, by graduating the scale, the receiver can be
tuned aporoximately & the required wavelength by setting the pointer on
the proper scale division e — The results of graduating
the bunds with respect t;o the suningiwcale.of.bandit II is shom in Table 2.
The same tuble can be used for determining the wavelength (with an aceuracy
of mbout 5%) corresponding to any value of the tuning scule in any of the
five frequency bands. Starting with the reception of a station whose wave-
length is known, the approximate tuning to the required station is deter-
mined it the table and the scale pointers of both circuits are
set in this poistion. Finer tuning is done by euar.

Table 2 - Heceiver Wavelengths

Wave

Lungth Bands
Degrees
of Tuning
Scale I II .III Iv Vv

Fig. 43, R.F, Colls of the
KUB-/, Receliver
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To aorrespond with the number of bands, five pairs of r.f. tuning coils

are attachdd to the receiver, four of which are set in a rack on the outer
side of the cabinet top, whilae the fifth set is inserted in a block of the
recelver.

The coils (Fig. 43) are wound on wooden frames with obonite bases. The
bases have four metal prongs to which the enda of the windings are connected.d
When the coils are inserted in tho block designated for them, the windinge

are connected to the receiver circuit through theso prongs.

Fig. 44. Schematic Diagram of the KUB-4s
Esch Frame hie

e two windings. For colle of tuned circuit I, these wind-
ings are: the upper winding is the induction coll 2 (Fig. 44) and the low-
er winding is the antenna coupling coil 1. For coils of tuned circult iI,
the upper winding is also an induction coil 8, while the lower is the tieg+-
htixe feedback coil 7. The éistance betveen windings is fixed by a collar.
The coils are inscribed with the nuuber of the tuned circuit (I or II) and
the frequency band for which they are intended.

E‘ .
b. The #lectrical Circuit of the Heceiver

The receiver KUB-4 has four stages (Fig. 44): the r.f. amplification

a.f5
stage, the detector stage, and two amplification stuges.
g{g.r;r:“cdl

This type of circuit ls designated 1-V=2, The individual stages are

below.

- i
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T~ The R.F. Amplification Stage. The electromagnetic oscillationo received

by the antenna are tramemitted Ly means of indhdttiwve coupling (ooils 1, 2,

j
{
i
!
i
1
%
3
i

Figs. 44 and 45) into tuned circuit ;_at‘ the r.f, amplification stags. The ;
Conlre i
tuned oircuit is connocted smto theAgx-fd Shwendt of the tetrode SB-147, and

< .
thus the voltage oscillations from the tuned cirauit are m&m« to thef
rd Ar:.(nc.

grid ofmble=tabe, The voltage oscillaticna on the gl plate current

Tie voridble
osollletionf Tuned cirocuit II,itmevinductionrcoil fiahd the.xkitsEre con-
denger 10, are connected in the plate cipcuit.and rapresent the tube's
plate load,

The plate current oscillations oreate voltage oscillations across the
terminals of this loud which are in phase with,ibaet greater in amplitude
thqn, the voltage oscillations on the grid, Consequently, the voltage os-
olllations from tuned circuit 1 are ampliSied by the tube and "transferred"
into tuned circuit II. The two tuned circuits provide good selectivity
for the receiver. This type of r.f, amplification circuit is called a res-

onance amplification circuit with the tuned cireuit in the plate (plate=-tin-

)

ing).
A tetrode, the SB-147, is used for this stage, since triodes (UB-107,s,
ne?" sviTed rl, '
UB~100, and others) are unehiwewie for amplification, Just ! -
7 s led ¥ f '
as tetrodes are M for amplification, Ir :.ilo

.Dt nl o am, / o‘“ﬁﬂﬂ- / l‘ngﬂ
I‘r:qh‘.—u% , it is very importunt to mﬁe parasitic

cepacitative coupling between the ulements of the grid and plate cirouits,

ST e 3 s it &

When these couplings are present, the plate circuit osclllations may be

Se/
partially tragemitted into the grid circuit and cause "u‘f-excitation" of
‘ un osci ations
the stage. The stuge would then begin to gererate wmdamped cuwiinineiems

2
of the frequency to which it was tuned. Parasitic coupling can be caused
by inter-electrode capacitance between the plate and the grid of the tube.

§rd redvees
The suppressor -gisst in the SBplL7 greatly dssmsmses this coupling if this

ke A

'.F';;"
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grid is connected to the filament through a condenser having sufficient cap=

acitance to pass Yo

The screen grid is connected to 40 volt;o, tuken from the plate batisry
of the receiver. WWW-
—odudbbuwowt. In the SB-147, the plate is .brought out to a con instead of
to wwﬁg"tnumo parasitic couplings. The screen grid is ocon-
nected to the plate pin. Within the tubs, the scrsen grid, in the form of

4
1]
o
:éé

a sall plate, is placad beneath the plate and serves to screen the plate
from the holderaﬁ-the grid wires. Thie screen is supplemented by an
external screen to screen the plate outside the tube, For this purpoce,

priore=or-less

the tube is placed horizontal and passed through a hole made in a metal
{ as-ssbmwene ,/continues the surface of the internal screen.

screen which
T order
<o obkadn lmplislo&hn of oscillations without distortion, the oper-

The /inear /uﬂ"
Alombghtiphat

ating point of the tube must Ye on the middle {ofhthe

tube’ shaharactéristicucueve, This is accomplished in the KUB=4 by applying :
a bias voltage of 2 volte to the grid.

To prevent the plate battery from short circuiting if the variable con-
deneer 10 in tuned circuit II (Fig. 44) should breakdown, a fixed condenser
11 with a capacitance of 5500 micrb-misrofarads is Win geries with
i1t. The blocking condensers 3, 6, and 9 with capacitance otﬂg&inﬁ‘-—
microfarads are used in this stage to W parasitic couplings through
the supply circuit. The schematic diugram of this stage remains unchanged 3
in the change from one frequency band to another, 4

The-Beteetor-Stage. Voltage veriations in tho plate circuit of the :
mepmwmﬂw - '

ren

/]
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The Deteotor Stage. The KUB-Q..'nueiver makes uge of grid detectien, i.e.,

& ys ”‘
the : is separated by weulibendwg L oporating ;oint on the

kb . ii 9fss

pend of the grid current characteristic curve, whisks
Lage |
tmgedtton the middle of the part of the plate characteristic curve. !

From the plate circuit of the firet tube, the oscillation veltage is

fed to the grid of ‘the detector 15 threugh the fixed condenser 12 (Fig. Lk).
The condenser prevents a terminal of the plate battery from being connected
to the detector grid.

The oscillations entering the grid of the detector promote accumulation
of electroms on the grid, which can decrease the plate current. To aveld
this, & high ohmic resistunce 13 (a Kminnkiy resistance of 1 nogom) is
inserted, through which the an /M off, The vol-
tage oscillations on the detector grid cause grid current oscillations,
which in turn‘ cuuse voltage oscillations on the grid resistamce 13. These
oscillations, entering the grid of tube 15, Join with r.f. oscillations
fed from the plate circuit of tube 5, which is operating under self-exci-
tation conditions. The resulting M‘f caused by twe w.'l.ugu »
MWMM

M“M are amplified by the tube

(since the operating point lies on the middle of the méctiliheprrpart of

/Dfu Lucs
the plate current characteristic curve), and, e current oscil-

W——————S

lations, are transmitted into the plate circult of the detector.

. As was previously mentioned, the detector stage uses & regenerative cir-

cuit wnd eperates with a UB-107 tube, which is bbthlb.dstectprband ampli-
capacilance
fier (because the eA&'n‘ and resistance of the grid-leak circult are

g0 selected), The regeneration conuintu of bhe negative feedback between

f-
the plate and ghiduciroutt of the & delecler 15, which Ls accomplished
ﬂwéah ‘f’duction through m negtieklef: o iuucic eodl 7. with the
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ceil 8. Regenerative coovbm@peruite conaiderable amplification of the oo

cillations reeedwst from the plate eircuit of the first tube ih&l kndus-

Sdase m tho oseillations from the plate circuit into the ghid

/n P
cirouly; 1.0., at the expense of whe plate battery fw Regenerstion in-

creases tho sensitivity of the receiver oom:l.dcnbly, since energy "tumtor!
M!/M'f' dccnan rhe/

from the plate inte the grid dircuit ie M dmr attenu-

0‘-

ation of ehe tuned eircuit, amd conssquently a -hq;r resonance curve is wie

tained.
I2 the onergy ebtained from the plate circult is sufficient to compensate
éub@x
for damping lesses (very strong negative ), the grid cirnuit of
tube 15 will bs transformed into an oscillator of undamped nat 4!*’""

;// “ 0!' f‘ e
quency oscillations. The latter M M oscillatione
o'

L LTy L

received on the antonna and
mroqm to the difference of the frequency of natural oscillations
And the frequencies received. The beat frequency after amplificatlon is fed
to the telephone and drives the membrane at audie treq‘enciu.
If the knobs of the tuning circuits are rotated, the natural freguency
of the tuned circuit 1s chmged, i.e,, the frequency differon'co is changedy
which changes the pitch of the beat frequency tone in the telephone. ithen
the tuning knobs are rotated to the right (increasing capacitance), the#fre-
quency of natural oscillations decreases, and, if it is greater than the
Zhequency of the oscillations received, the frequency difference decreases
(approaching resonance), which gives a beat frequency with a lewer pitch,
Thus, when approaching resonance, a whistle with a decreasing pitch is heard.
When the resonance point is passed, the pitch of the beat tene increases.
his d& is usually used in practice in tuning to a given wavelength.
If o negative fee nek,ia increased, the oscillations will be ampli-

excrTed oscillote

fied mrmmn up to the threaho{‘.of genswebben), As seon as the
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threaheld is passed, the natural oscillatiens axhming in the tuned circult
will be imposed on t.hc received signale and the beat froquancies will be dis-

torted,

The negative feed<bauck is regulated by chankigg the direct feltage on
7&: w{ plate. This plate voltuge W by changing the vel=ut
aolﬂn*n&mn the resistamce 20, whichr{/u connected in series in the plate
circuit, For this purpose, an additienal UB-107 (17) is M‘-M
a&m; stage., This tube is connected in the ciruuit so that its @
emigsion current passes through resistance 20 and creates sn additienal vol-
tage drep across it, thus drepping the plate voltage of tube 15 still fur-
ther. The gredter the heating ef the filament of tube 17, the greatersite

emission current and, consequently, th,o_’?uter the voltage drep on the re-
sistance 20 and the les ,‘l‘” oAy ﬂjetcctor tube 15, i.6.,

the less the negative fud-bnk,i;und vice-versa. Thugl; when e heating

of the filament of tube 17 is h%?ouod, thc nagnﬁvo feed-back is decreased,

and vice~vorsa.

A rhoostat 18 is placcd in:

fil.uonbv,gvirouii, whose arm is the knob

of 'frdtubike, :

RS TR W
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of negative t«dizok regulation in the recoiver, When the C‘-m'm feed-
f bakk knob is turned to the right, heating of tube 17 decreases and feo-

ke ' negative feed-back tncreases, and vice-versa. The letters M and B are

above the knobe, indicating "small" and "large" negative feed-buck.

This method of negative feed-back regulation causes non-produstivo ex-

penditure of plute battery power and requires sother tube in the oir-

cult, but it is used nonetheless,because it produces ﬂ%‘ detuning

of the :ccu:l.vor in negutive read{aok regulation then any other method.
The fixed cendemsers li and 16 preiote smooth and ponitive imtesedwce-

conclenser
Vbomem® negativo feed-back and shorts (primarily condemssr 16) he r.f.

condenser
curronts to the filament cikrouit. The cpmimmme 21 shorts the a.f, cur-

rents to the filament circuit and is a by-pass condemmer
which eliminates possible parasitic ceuplings through the supply circuit.

The plate ourrent ef the detector tube contains three cemponents:

le. ‘j

the r.f. compenent, the é—t cemponent, and the asfiscompenent. The i
r.f. currents, as was indicated, are grounded through condw 14 and :
15, since the winding of transfemmer 19 presents a very high impedakue
# € s [N d.c. e
Youtinus coMisrdlpest—compenent and whe component, on the
ether hand, pass through the primary winding of the transfermer, but do net
pass through condensers 1; and 16, Thus, the path of all three components

of plate curront in the plate circuit are separated. The a.f. component,

=

e
DR A BT L LT s

passin;; through the primary winding of the inter-tube step-up transformer
indeue?Tve s
19 1is transmitted iweewwwhg”/Into the secondary windipg, whichimsis connec-
2 :l .

3
ted in the grid circuit of the Libstusedefor the first stage of
qwemey anplification.

GONFIDENTIAL
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0 , The first a.f. amplification

resilonce
stage 5555450 UB-L10 4ibe (23) ind 1s Fevkabmmee-coupled to the felloming

stage. The secondary winding ef the inter~tube transfemser (with a step-up

.

ratio of 113) ie cennected in the grid oircult, and a Kaminakiy resistance
L Do
(ﬂo) of 60,000 ehms is used as & plate lead. 'The y oscillations

fod to the grid of tubo(23)from the plate circult of the deteotor cause plate

curreat oscillations which are in phase with, but groater in smplitude than,
theborresponding oscillations on the grid. The plate current oacillations
cause correpponding onelnntion:‘;”:ho terainals of the plate J.ond(:zl} 2
Through the condenser 26, which blecks the constant component of the plate
current ot'm \:ig-eﬂ-:,:ho a.f. oscillations which have bes amplified by the
first tube ane transmitted to the grid of the UB-lO??%g tube employed in
the secend stage of a.f, saplificatien.

The grid resistor 25 1is selected, as is the cupacitance d(zé), 80 that
the w wperates as an umpu.ﬁ.u and not as a detector. Consequently,
the a.f. oscillations are amplified further bywi;: tube- AP and transmitted
into the plate circuit, whoee plate load 1; the telephone (er a low-power i

P drces
/esunsed vibrations of

loudspeaker). The a.f. component of the oscillations
the telephone membrane which correspond to vibrations of the microphore mem-
brans at the tranamitting station, i.e,, reppoduces the transmitted sounds.
The mnomponenb , passing through the telephone windings, can magnetize
or demagnstize the permament magnets in the telephons, in dependence upon )
the direction of current, To avoid demagnetization, polurity should be eb-
served in connected the telephone (or loudspeaker).

Since the alternating and direct componentsodf the plate current of the
last tube 27 are not divided and the eutput jacks of the receiver have d.c.
voltage on them, special care should be taken in working with the receiver

to provent ghort-circuiting of the plate battery.
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The output jacks tegether with the supply source are bjepassed; byloheor
condemser 28, Wt bihesvinithe dvfli-inpditiing ohgu/:r

0, " 'l'( ‘o_ .

Wi anedmis wimad” 2 vom{ e
SOBR-S0UNSALar-tTe~threo-bubes , i
Ce of ¢ 808 l

External Appearance, The receivor is pluced in & welded iren bex, which
proteats its assembly from mochanical injuries and is at the sume time an
external shield for the raceiver, The euter surfuce of the ;‘abinot is pnipt-
ed green. The overall weight of the receiver is 8 kilegrans, The dimensionam
of the panel are 500 x 155 x 130 millimeters.

.1 The top of the panel is hinged to the buck wall and gives when open free
access to the tubes and the plug-in coils of the receiver.

The receiver has throe control knobs lecated on the front panel (Fig. 42).
The control knobs are: a) a vernier knob for the variable condenser of tuned
oircuit I; b0 a vernkir knob for variable condenser of tuned circuit II; and
¢) a knob for regulating negative tead%nck.

A supply switch with off-on positions and the telephone Jacks with the

inscription "output" d_ an indication of the polarity of the d.c.
M

also on A foput soane/,
voltage on the telephene
Termmnals
Tho antenma thrmihdals A, the greunds Z, and the five 4esmisbeds for con~
necting the supply voltages are located on the back wall of the cabinet, The
inscriptions =120, -4, 0, -2 over these terminals indicute the voltages con -
nected to these terminals,
8 d. Conditions of Expleitation ‘
N v C‘
Bacedver Supply. The following batterjes are m:ury to supply the re-

celver: plate battery-120 volts; filament buttery-4vvolts; bias battery~2 volbe,

CONFIDENTIA!
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The plate battery aleo han a /0O-volt tap. The maximum plate current of
the receiver is 17 n.‘l.ll!.appu, and the maximum filamant. ourrent, 400 milliup'l.

Since the plate current is low, elther low-capacity storage batteries or
batteries made up of dry cells can be used as a B-battery. If dry cells are
used, the battery uhould be by-passed by a condenser with a capacitance of

nm.vi,J ¥ oscillaffyn
1-2 microfarads, since m the receiver might “vemsxsibex ‘because or
S84 gl
the high internal resietance of ths battery., The filamen htve -

40y of a4t least 20-4,0 ampere~hours.

Notea: 1, The receiver sensitivity is somotimes increased slightly if
60 volte is used instead of 4O volts on the screen grid of the SB-147 tube,
The choice of the correct voltage w{lpm the of the tube,

2, Beolderthinornaimvoliage—or120-veliing .voltages up to 160 volts
can be used to supply the plate circﬁitu. The w;luge on the screen grid
in this dase should be ralsed to 60-80 volts.

The sensitivity of the receiver increases when the plates arc overdriven.
However, receliver operation is less stable and more power is drawn from the
plate battery,

The Antenna., The KUB-4 receiver normally operates with an outside antenna
of any type. As ancaverage, the horizontal part should be 15-20 meters and
the vertical part, 5-10 meters, The use of an indoor antenna &s in general
inéfficient. It is not to be recommanded in particuiar in houses with elec-
tric lights, where the antenna is especially susceptible to locul noise.
Neither shbuld the lighting circuit be used am an antenna.

rounde b /Jcrm!' The £nund lead 15
Grounding. The receiver im % metul sheet 0.5 square

meters in area vo~whieh-bhemgnound-—iond—tu-soidered., The sheet should be bur-

ied in tha ground, down to the ground water level (2 meters) if possible,
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8. Supafy-Sgmroes

Batteries made up nf Leslanche cells, lead-anid batteriss, and alkaline

i batterins are used as supply sources in radioscunding, Alkaline batteriea
Fid J-OG (
‘.’*: have & number of advantages over Mbntm and theréfore have -‘ﬁ

exTencivel,
W recently. The batterias produced by the Saratov plant
Show) is eimilar in conatruction to the "SI" type Jungner battery. The

separate cells arewsusually M into a battery in practice. Although

the Saratov plant produeu ﬂ‘gﬁariu , the major part of its produc-

tion goes to tha consumer in the form of individual cells. Therefore, be=-
low we pive basic data on tShecemdessed assembly of battorles nceording to
stundard requirements (Table 4). Batteries of different types are distin-
guished by their externa) appearance, as wedl as by tleir voltage and ocap=

acity, There ar¢ batteries in wooden caues with mewdwscovers on hinges and

den.,
batseries in %\ gasea with individual covers (special form M), In bat-
teries with capacity of 10 ampere-hours, the wooden case is raplaced by
lathing without covers and handles,

Table 4=Characteristics of Storage Buttsries
Mo of Nominal Nominal Dimensions Welght
Tvpa of Battery Cells  Voltage Capacity, Lepgth Vidth Height of Bat-
in a ampere- tery
Battery hours with
Elsctro-
lyte,kg

32AKN-2, 25U
6LAKN~2,25
LONKN-22M
L17NKN=-22
o LNKN-L 5
i LNKN-L 5
5NKN=1,5
6NKN=1, 5
TNEN=/, M
BNKN=L 54
LONKN=45
LNKN-6OM
5NKN=60
TNKN-60M
LONKN=6OM
LNKN=-100M
5NKN-10Q4
LONKN=-100M
10NKN=100 '
LNEN=10G }
4NKN-108
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The battary types qu aacording to a general principle ‘!‘or
alkaline batteries, namely: the number befo:s the delignution{’:ihiiilgt he
numbor of ceils connected in series in?;'attnry, next. the letters AKN
(plate-oadmium=nickel) or NKN (filament-cadmium-ninkel), then the numbera
indlcating the w, and the letter M for hattaries with ol
sxtonnal appearance (nases of special form).

The following arrangement of cells in batterles is accepted: for 4-3
célls, in one row; for 17=32 cells,in two rowsj 48 cells, in 3 rows; and
64 cells, in 4 rows.

The bquic rules for maintenance and exploitation of alkaline batter-
des are m‘;:;Lin "Inatructions on the Maintenance of alkaline Cadmium-
Nickel Buttt;ie;; (reference 21 in Bibliography).

s vn The / " h'.»ancv. S7erage
9. InStripstomnting Y oe of d Seerag

Bgtteries
After the electrolyte is established at the normal level, the batter-

ies are put on charge, The battories are charged by normal charging cur-

rant (Table 5) for 6 hours, then by half the normal charging current for

6 more hours, and then discharged by normal discharge current for 4 hours.

This charge-discharge cycle is repmated 2-3 times. The batteriea may then
operalion

be put into L.

Table 5 - Characteristics of Various Types of Storage Batteries

Nominal Normal Normal Amount, of Weight of Bat-
Battery Capacity, 7-hour 8-hour Flactroayte tery with Elec -~
Type = ampuphehpar Charging Control for one Bat- trolyte, kilo-

_ Current, Cycle Churg- tery, Liters grams
amp.=-tour ing Current,
amp,.~hour

AKN=-2,25
NKN=-10
NKN~22
NKN-.,,5
NKN-50
NEN-100.
2-FKN
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A

L

A Pew drops of vaseline oil are usually pourad in each battery to pre-

vent the alsotrolyte from absorbing carbon dioxide from the air,

There are two types of electrolytes for alkaline asbbruge batteries,

P
i l.e., winter and summer. The summer eleotrolyte oonaidt'u of a solution
of caustic aoda in water with a denmity of 1.17-1.19 {R23~23° and are used

The
for temperatures of the surrounding air from 10°% and above, T winter

electrolyte consiats of a solution of caustic sodu (£T.1872 GOKhP) in
wuter with densitima dependent upon the temperature: from =15 to a =10°£. )
denaity of 1.27-1,30, In extreme necessity, when no caustic soda is E ‘
available, a solution of potassium hydroxide with specific gravity of
1.18-1,19 can be used as Lhe elactrolyte in the summer, If thic is done,
the batteries should be charged at night if possible, kept in the shndle

Shov/d
in the daytime, and skmdli® not be put on the warm earth,

10. Ipstructions on lssboring the Cgpacity of ilkaline ngndum-N;gﬁe;
- [Balemes Explo 777 with
Sgpeiiies Which Have Lost Up to 25-L0F of Eheir Cgpacit Y e ld Elee~
trelyte Frog a Potussium lydroxide Solutio

whose capie,ty cly)
n phin whisb. brp{etéy’haa dropped 25-40% helow rate Ain exploi-
e
tation i“‘tng an alectrolyte from a potassium hydroxide aolution/;h—-p-e-
13
" <44 oan be resw¥ored by »epimebmgsubstituting an electrolyte using a caustie

é
sodu solution, Cgm-,r‘ol tests of all Matteries, both those in use and those

on the shelf which have outlived thoir nsefullness, must be made to find the
batteries whose capacity has dropped M- The control tests aremmade
in ;ha following way:

First cycle. The batteries are put under quick charge (éxhour normal
current and 6-hour half) and discharged Myunder normal B-hour conditions to
a voltage of 1.0 volt on the temminals of eabh battery.

Second cycle, Charging for 6 hours under normal charging conditions,

and discharge under normal 8-hour conditions to a voitage of 1.0 volt on

». § i
A

s
S

1 CONFIDENTIAS
CONFIDENTIAL

o
prey

TR
BN vk

» -

Declassified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-9



Declassified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-9

i GOREIRCATIAL
- (29

! CONFIDENTIAL
: |

5 the tarminale of each battery, The capanity of each battery le detemined
from the data of the second oycle, Batteries dellvering less thun rated
. . eapaclity on the contrel eyele W ahould be salee=

D ted to hava their oapacity restored. 7The electrolyte of the batteries sel-
i eoted for restoration should be poured out; they a%dthen be washed 2-3
times with distilled water, and then filled with a solution of ocauatlo
goda with a specific gravity of 1,17-1.18, Tpay are then left for two
hours mo that the new electralyte can penetrate into the plate§ after which
they are given two quick charges (7-hour normel current and é-hour half nor=
mal currant), Apter each of these charges, the batteries are dimcharged un-
der normal conditions for R hours, hnt not imEwEEiEmbalow 1.0 vnlte on the
tarminals of each battery., After two cyclea with quick charges, the first
new electrolyte is poured out of the batteries and a oo w&#ﬂt
& a cauastio soda solution of tho emeeiskbesame specific gravity ls-mwde,

3/&”0’)'7"‘
The edoipmedpbe of the first raplacement should be savad and usad feszex-

Lekegwien as a '"gummer electrolyte", After a second chunge of the elec-

trolyte, the battaries should be ygiven two quick charges and dischurges,

m.;a normal 7=hour charge and a control disbharge under 8-hour conditions
“Termmale

to a voltage of 1.0 volt on the 4esméwwde of cuach battery, after which the

batteries, with their capacity now restored to rated or not lees than 85%

of rated, are put into exp‘oitation.
[ ™

11, C ing-D bution Syitchboar
' : aer
The batteries are charged and their & distributed through the char=

ging=distribution switchhoard, which must satisfy the following requirements:
1) simply and conveniently switch the batteries on charge and on oper-
ation; 2) skewindicate the voltage of each butéery and the voltage at the
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oupput. terminals) 4) indicate the charging current; I) prevent the battaries

4

from short-oircults; §) easily change the voltaga of a filament battory;
and 6) whan-no:hzgiéés:ZG, eh.nga the resistance of the charging cireuit to
allow for the propar current in charging battaries.

Tﬂ construct such & switchboard, un abonits (or other insulator) hoard
of dimensione approximately 50 em X 50 om is taken and the folbowing equip-
ment mounted on it: a) twn-way knife awitnﬁ::) h) a voltmeter with u shunt
gand trunsfer switch, o) an ummeter, d) Sweses, d) a 50-ohm rheostut, and

i) ;haoatutn in the charging circuit of the filament and plate.

F 48. Schematic Diag;am of the Charging-Distribution Uwitchboard for Are-
ige 4O

tic agrologlcal Stations
The positive poles of‘two plate batteries are connected to the knives

of knife-switches 1 und 2 (Fyg, 48), while the plus of the filument battery

is connectad to knife k. Pius of the network is connected to the upper ter-

' ~ CONFIDENTIAL
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rheosaT
ninale of these knife-switohesa through a mmz. TAe negative poles of

the batterles are aconnected directly to the coemmon minus, except for one

e R e i

.

plata battary minus, which is acnnected tu minum of the network through a
knife of switeh 3, Thin ia done mo that when the ewitoh is "down" i.e.,
when the batterles are switched on operation, hoth batteriea can be con-
nected in series (1o obtaimﬁ'a volta): T, aeccomplish this, the lower

terminals of tha 2nd and 3rd switehes, i,e., the plua of thn firat and

the minus of the second plate battery, ure jumpered. Thp lower terminals
of knife switches 1, 2, and 4 are connected %o the output terminals, from
whieh plus or minus 169, 80, and 4 volte cun be ohtained. Tyus, by throw-
ing the knife-switches up, we put all battaries in' the network on charge,
and by throwing them down, we supply voltuge to the output temminals, irom
which the supply for the receiver and other equipment is taken.

Medgvre
A yoltmeter 5 is installed in the center of the board to meswes® the

hs s

volta_ge of the batteries, the minus of which is connected to the common min-

e

us, and the plus to elther the plus of the plate or tho plus of the filament
battery through the switch 6. TE? ammeter £ 13 connectad in aeries in the
network and records the charging current. Tpe fuses 9 arc selected for max-

charging
imum déeeharge current and the fuse 10 for maximum dischargs current.

Tﬁero is a rheostat 1l in the discharge circuit of the filament battery
to regulate the filament battery voltage. Sypce charging is done from the

olher

network " supply sources whose voltage is higher than that of the bat-
t.erieé , the rheostats 12 and 13 are connected in the charging circuit of
the phate and filament batteries to drop the excess voltage of the battery,
EleTrie . resigTance rhees?ir?
-HEgmeEe lights of varylng nesébbemese are often used as riscessm®s.

The switchboard described above is very simple and cun be used at stat=-

lons where thers is only one radio receiver. .y larger stations( &R;;oducing
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radiveend &S .
dally passwing ), there ie aleso a spare (emergency) radio rageiver with sep=

arate supnly and antenna. There should not be & comuon minus on the ewitch=
board, since these two recaivers mx;nt be isclated.

W _&)w switchboard used for thio type of station is illus-
trated by tha one uaed at B'akht.n Tikel (Fyp. 49), Lg-this ewitchhoard,

there is ak douhle=pole, double=throw knife switch for each battery instead

of & single-pole, double-throw, The pluses and minuses of the batterias
are fed to the knives of the awitches, while the plus und mina of the line
g‘-oonnected to their upper terminals. I, addition, there are more termine
als on the transfer switch 6, to which is supplied the plus of the line and
the plus of the outputs 160, 80, and 4 volts, which are connected with the
plus of the voltmeter through a sliding contact und the shaft of the switch.
The minus of the line and the minus from the outputs ‘&“: 80, and L4 volts,
which are fed t;o the temminals connected with the minus of the volimeter
through two Junpered contacts on the sliding contact, are J'o the lower
series of temiinals of tha tranafer switch, By connecting the voltmater
through the saiding rontact of the switch 6 into the line or onto the 160
volt output, etc., we can read the voltage of the lina, of the butteries

on the 160 volt output, etc.

The voltags abt the terminule of each battery can be measured separately @
by connecting it in the line (the knife-switch of the battery is thrown up)
with the line switched out. Theny when the sliding contact of lthe awit:ch 6
{s set in the "Line" positdon, the voltmeter showe ﬁ%age oau-:&-
sowy instead of line voltage.

In addition to the supply, telephone lines and signalling equipment
can tﬁg‘%e awltch-board. Tﬁi spare Jacks 18 from therline are insert-
ed kn the bottom of the line, have the rhhoat}.\t 12 in their circult, and ar e
used to0 charge portable hatteries, spare batteries, etc.

The connections to the antomatic siren, which operates if the obsarva

GONFIDENTIAL
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e

y is late, are shown in the diagram of thespwitchboard (Fig, 49). 1If the ob-

gervar iz on time, the siren doez net, operate, ginee the observer ewitches

it of? by throwing Lhe tranafer switch 15 before going eut to the metaorol= ]
ogloal square, which simultaneous anergises the electric light illuminating
the baronater. .

When the switch 15 ls ponitioned to the right, t. the buz=
zorls connected shemeBhfrom the primary olock through the belay. The bup=-

zer signals are tranamitted on telephone lines every minute. These nign-

T

nals are used to synchrokize the readinge for base observations, ‘/hen the

transfer switch 16 is positioned to the laft, the current ir fed from the

liae to the siren.

If the station does not have an electric cleck or a relay, contacts
can be mude on tahle clocks wh-bhgﬂ. open and close the buzzer supply.
A sound generator cun be constructnd if thera im no buzzer and sound-powered

telophone, As an example of purh u sound-generator, the diagram of one ueed g

Fip, 51, Diagram of Sound Generator for a Sontaot Clock

I7 .
serigmitis Bukhthl®Pikhaya polur statlon is shown in Fig. 51.

12, Telephones
The schematic diagram of the scund-powsred telephone is shown in Fig.

52, The set consiste ol the following main parts: a) a tube with the tele-

phone, microphono, and switch (jack); b) the buzzer with a push button; c/
Y & 7ran

er .
; #=beensfesmar; g) & condensor; and £) terminals for con-
necting the supply. ‘
In the sound-poweredelelnphonss, the micronhone ecircuit is opened and

<
closed by the gack, whieh is M‘d inside the handle of the telephone

LT R e

tube, In conversation, the valve must be pressed, khich closes the micro-

i phone circults. AWMWHW-
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Ringing in these sets is done WhEIECEE=NEEIT/ by pressing the button K.

'

Fig. 52, Schematic Diugram of thr Sound-Powered Set (UNA F-31)
E’Z connects the primary winding of the buzzer to the buttery und the secon-
dary winding to the line. The current oéfrillations in the primary winding ;
of the buzzer, caused by the vibration of the contact strip, are transmittede =

4adhahbusly into the secondury winding of the buzzer, vhich is connected in

the line,
The telephone set of tho neighboring point is connecter! in the line.

s

S T

207
herefore, when the button K is pushed, we hasd the buzzer in this set (caus-

ed by tke vibration of the contact stri» in the primary winding of the buz=

zer of our set), and in the neighboring set the same buzzer tone will be

! mﬁfﬂhm
gheven. to the tedephone membrane, The piteh of the buzuzer is regulated by

5
a screw whiohere=browsht outside the set., The buzzer of the Found-powerasd
i set can be nsed to transmit the signal from which angls readings are made

to the aerological pointa. To do this, the pecondary winding of the buzzer

i is ulways connected to thu 1ine by connecting the contact strip 5 to the

:l ] strip 8, and the contuct clock is Mﬂconnocted in the circuit of the pri-
é mary winding of the buzzer. In practice, thls n done by connecténg two con-
ductors to the clock, one from the plue of the battery and the other from

eircuit™
the primary winding of the buzzer. The clock closes the sigowst through def-

GONFIDENTIAL
CGUFIDERTIAL

Declassified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-9




in Part - Saniti
nitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080!
- 086-9

rawo’ml 7 /e phones
inite time intervals (unuany 1 minute),Pm algnalo %\ﬁﬂq{mu
ot Gt pesmee. o
When the ring le made, tho tube is picked up in the next receiver

and the jack pressed, thus closing the micronhone eireuit, The current
from the pooitive temminal of the buttery pasnes through the winding of

the transformer intb ‘the jack, then in the contact screw of the micraphons,
through the carbon powder into the minuc of the battery. The current wik=
cscillations in the microph;nu npoduced by the changing pressure on the
carben powdarag transmithed inAuntively into the gedondary winding the
tranaformers The latter is in the 1ine ckwmwdt,/ and thus these oascillations

are transmitted to tho line, _¢h° sounds produced by the microphone

re
of the telpphone tube of the neighboring set willsbe eard in our set.

The conunaﬁ‘-w prero=
e convenvhbie is completed, the Jack is redensed, breaking the mhoro-

Phene

‘proan circult ‘pattery circuit),

m type of phene ,ﬂ;’%\meto hang-ring set, nther wisa similar
to the sound-powered set, is also used,

B, The Koom for Ppocessing herologiel Opservatione

The phm—d‘lagram of this room is shown in Mga, 2L, Thie room should
have a separate entrance, i,a., should not pe entered through the Loan
for -~reparation and reception. There should be two conveniantly sitnated
tgbles, one for procassingrmd' signuls and on e for processing pibal
cbservutions. There ﬂhould also be a cabinet for clean blanks, materials
for processing meﬂm obuervﬁtinna , and records.

The table for proceae,imhfﬁ’ould be equipped with the following
e a) & handbook on tadlo aoyndinx, for Arqtic asrological stations; b) a
% of tablessand nomograms; ¢ ¢) two slide rules (25 and 50 centimeters
long); d) adding machine, Fpench curves, pencils, etc. The

The table for proceasing;ﬁﬂ/obuervatims should be equipped with

5‘F¢4/ ied lone
all necsssary data the Hmdbook.
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section 2, The derological Pavilben.
A, Genoral Information on the Hquipment of an asrologiosl Pavilion in the

Arotie
In many polar stutions, the aerological paviliona,(u z_nrh not
radistondss
equipped to £81£411 work in the 1aunching of nasemder and pibals and in the

3 Yy aﬁ
production of hygrogen. This ¥ not only refledted ‘ e quality of aero-

logical observations, but contradicts the buelc requiremente for labor pro-
tection.
/”W//-M—
Figure 66 shows the plan-diagrom of a typleal serological/pesiiion for
polar stations which should serve as 3 guide in the construction of new or

V"' /l‘ﬂu
the re-equipping of old %n. The pavilion is divided into four rooms

\ ’d o8 irod:

for the following purposesj for heuting water, for storing and ro‘;tring
,-gg(u:m &

envelopes, for production=el gao generation, and for £illing rasomds and

ba oons
pibul enwehepes.

Fig. 66. The plun-Diagram of an Aerologicul Pavilien for Polar Stations
The space for heating water must be isolated from the gas-generation space
to prevent the fire from the stove from entering the latter. 1t is expedients

to have a tank for water buiit into the stove (1), There is also & locker (2)
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in this room. The Bushev gas generator is 1hutu.uod in the gaa-generation
room, N. F. Zhirkov, aerologist of the Bukhta Tikel polar station, made

4 spenial wbaging (S)rwith'ajelope (Pig. 673 for @ colid and convenient in-
otallation of tho gas generator.

The latter permits the water released from
the gas generator chamber to flow along a gutter bo the back of the pavilion,

where a hole ie dug for drainage; this provides for cleanliness and upkeep

of the floor in tho gas generator room, This staging is very conveniant in

practice, and it should be used at other stationa.

In the gaa-genarutfga' roam, there is also arfirst aid kit (7), a storercom

c/unmg/
for ferrosilicon (8) and & bench (6) for cheemimg/and maintenance of the gas

generator tank after production of gas peneration. There is a hole to the

|
left of the gener:tor thoough which a hose passes into the next room, One )

7o
end of the hose is connected wiwrr the gas generator and the other is put

5/094
on the appendix of the q’fwépa to be filled.

‘ ba//oau.r
The room for filling 4he omumbspes~has two wide double-wing doors for
padiasind

carrying ocut the rsssmde envelope filled with hydrogen. The door whiohwie

used depends upon the wind direction. A net is stretched beneath the over—
head in this room to prevent the ballomns from hitting against the overhead

and possibly breuking when they are torn out of the hands. In this room,

there is also a table with weighta (or counterweights) to determine the !

/50 7::“
11ft of the balloon; there are abse-tila. or three balloons with hydrogen to

rochosonde
£11)1 pibal ehvelopes or add to masewde ehvilopes (when the amount of chemi-
ja (L
cals in the generator does notgi'u. sufficient, hydrogen to f£ill the balloon).
In the same room, there lo also a gas-holder with a ppup (Fig. 68), which | i
can replace balloons or sarve for rollectinn of hydrogen 1f generation is ,‘ 1

conducted on the evening before the flight, instead of just before it, This
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Fig. 67, Installation of the Bushev Fig. 68, Gas-Holder tor Hydrogen

Gas Uenerator at the Enkimu Tiksi Storage, Prepared at the Bukhta

Polar Station (N. F. Znirkov's Photo) Tiksi Polar Stution (N, P, Znir-
kov's Phato)

is dbne because the hydrogen obtained from the gas generator always contains
bolloon
a considerable amount of water vapor. I1f the emvedspe is filled with this
hydrogen and stored for a period in freezing woather, the water will freeue
on the inside of the é&@; , causing the latter to lese its elasticity and
radiosonde, ballon

reducing its qualdty in flight, Moreover, Lhe nasende-aniaupe sometimes
purste when being filled directly from the gas generators Since frequently
there is not enough time for a new filiing, the 1aunching time must be post-
poned.

To avoid this, hydrogen from the gas generator at some polar stations 3
(I, I. Tsarev &t Anadyr) ie passed into & gas-holder, and then transferred

radistinde
with the help of & pump into the usand: envelope before jaunching. To il-
lustrate, we cite the method of transferring hydrogen usdd at the Bukhta Tik=-
radiesonde ballsens
si polar station. This gas-holder can be made from two resomic snvelopes
ot

Ne 100, by phh;& one inside the othertthrough the appendix. The hydrogen
can be transferred from the gas-holder into the envelope with the help of

or
a punp from a pubber launch & with the help of another pulp having & suction
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valve (connected te the gas-holder) and a pressure valve (connected with the ]

hoallee {
-enysiupe to be filled).

The pavilion has an annex sontaining a storeroom for caustic soda (10),
gand/es
a storerocm for ice and snow (11) and a tumbour (13) in which the caxiiws

for pibal lanterns should be lit for night launchinge of pibals or rasondes ,
shav 14

A not ohewlid be stretohedd in the tambour, which also serves as & hall for
JeyyrerTed while

entry into the gas generator room, where the balleon can be suppPEEEHEEEe

the candles are lit, This will free the aerologiste hands to light the can-

dles and fusten on the lanterns, The flat roef of the annex supperts the

primury point for pibal base observations. The ladder (li) serves for as-

cent to the primary point of the base.

I Al

An aerological /M.nn‘ai.miliar to the one described above has been
conatructfif;l at the Bukhtu Tiksi polar station; it is shown in Fig. 69,

Fig. 69, The Aerological Pavilion at the Bukhta Tikei Polar Station (N. I,
Zhirkev's Pheto) ;
4 Tended {
As the foregoing shows, the aerological pavilion is basically
for the production of hydrogen with the help of the Bushev gas generator and

the £illing of nibal and rasonde envelopes,
boriovs rovs
The production of hydrogen is enea 'QM and dangemews

work for the polar aerologist. The Bushev gas generator has a number of de-

fects, and each asrologist attempts to overcome these in his own way. The

experience of aerologists with the Bushev gas generator and metheddeml studies

S e o P
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in 1943/4k at the Bukhta Tiksi polur station persit & number of precieiiy
valuable instructions with ruspect to the precess of Hydrogen preduction and
the ::'Lul.mﬁ.on of certain defects of the Bushev generator. A detailed des-
oription ef the Bushev gas generator a-“ddtho process of producing hydrogen
under Arctic conditions with the help of this generstor is given in the noxt

seoticn,
B. The 0 o

1. The Met of Bb drege

4

dew , abeut 5 to & cublc I :

meters of hydrogen is expended per day, i,e,, ubout 2,000 cubjc meters per 4
wn fayachine oie rodiogende and Tivo 3/ balr ,2r Loy, ;'
year, The delivery of such am amoun Togen Lo the Arctic, taking the

censidersble weight of the balleons and their acarcity into consideration,

B g

s BT

is very difficult, although the productien of hydrogen under industrial con-

ditions is not expensive, Given cerrect organization, hydrogen can easily

redveed
be ‘peedslesd ut the place where it is required. This requires ferpesilicen,

e 3

or un sluminum-silicon allpy,(caustic seda, and water. There are three types
of ferrosilicon with respsctotthibhe silicon content dmmist, il.e., 901,/ 70;,/
and 454, Theglatter is not suitable for hydpogen preduction because of ite

low silicen content.

Fig. 70. Diagram of the Process of Hydrogen Generation
A shmple method of obtaining hydrogen is shown in Fig. 70, If in a ves-
sel, ferrosilicon, caustic scda, and het water are placed in a ratioc of app

proximately 1:2:4, & chemical reaction will take place and ‘hydrogen will be
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1iberated according te the follewing equation:
814 2NaOH 4 Ha0 —>Na 28105 +2H,,

The hydrogen M‘,‘ rising upwerd and passing through the connecting
tube, pn*l into the lower part of the vossel B, The latter is approximatelyl
3/l ‘rull of cold water; the hydrognn/ 88, through the wateD is cocoled -’a )
m: the Opo?{ng ¥V and ?l!l'l through the hose G into the balloon.

Ve lds
This simple method, however, h only a emall ameunt of hydrogen. Special

i o T e N g . o,

e

! lapge gas generators must be utiliged to cbtain considerable amounts of hydroge. &
‘, 7 nser i Charlh o Anent R-Jy-nd or /m? ./ {UJ&h J
There are several types of gas generators, all of which mt eir advan- s
tages and fisadvanteges. Pelar stations produce hydrogen with the help of '
‘! the Bushev gas generator, constructed at the Bukhta Tiksi pelar station in Vi
1937/38. The censtruction and use of the Bushev generator is described in
;f the next section, along with a methed ofggeneration which has justified it-
lf self in many years of exploitation by polar asrelegists at Bukhta Tiked,
2. The I, M, Bushev Cas Generaber
‘{ s) Genstruction of the Gas Oémapmbor
The gas generator is divided into two main parts (Fig. L)1 1) the geno‘-

"‘ abor part, similar to the vessel A in ﬁg. 70, whers the chemicals are insert-

Similor

; s ed and the reaction takes place, and 2) the cooling part, s&n‘ to the vea-
“’]‘ sel B, for cooling m:wmd cellecting the conddnsation products.

| | The ool

=

Fig. 71, Diagram of the Construction of the Bushev Gas Generator
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The generator pm is a oylinder epen frem the bettom, In generatien,
Fhe

QEZ the gam genergtion chamber) the tank(2) with chemicals, ie inserted g
botton¥ A oircular asbestos lining 5 in the form of a ring is placed between

the flange rings of the generator 3 and the generator chamber 4, If this is

o s pERE T TR

Ry g
i e e i
e o

g not available, an interwewvend multi-strand cord of diameter 2 %o L centime-
ters can bo used, The champ belts (7) are suspended in the brackets (6),

gt

T ety

B e

on which are screwed the wing nuts (8), which serve to fasten the generater

a2 ST

e

l‘[ £langes and the generator chamber, Two grids (10) with handles (10a) and
3-millimeter notches aleng the edges are set upon the supports (9) inside

-

the cylinder, The gride hold back the feam liberated in the reaction.
A manometer (11) with a safety vakve (12) is installed eutside the cyl-

b ——
D i

B
s

inder towards its upper part. The manemeter and safety vakve are mounted
on a pipe (13) which nasses inside the generator. There is a three-way

R
£

k simpcock (14) for the mancmeter and safety vakve. A nipple (15) is mlded

p—
SRt

ento the upper wall of the cylinder, on which the tank (16} &hthsphe m !é:;
k (17) ferspouring het water into the generator is screwed. "{
! A bell (18) with a rubber lining inside is screwed on the ton of the ,f;g
i water tank. A lead lining is inserted between the nipple and the pipe of
‘ the tank. (@ the side eppesite the manomete m&hoh in which )
i a gas pipe (19) is inserted and nldod.J' The gas pipe is ,:.:::-d to the

coennecting pipe (21) eftthe coil(pime-swibivasenet (20). There is an asbes-
tos lining between the nut and the cennecting pipe. Theré a control
plug (22) en the end of the connecting pipe, permitting cleaning of the pipe
when necessary.

The condenser consists of the cylinder (23), which is divided into two
parts by the partitiknn(24): the upper part (25), ceoling the hydregen, and

the lower part (26), collecting the condensution products. There is a hole

RONFIDENTIAL
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(27) in the upper part of the cylinder rwdwthe water whioh has
heated during generatien and anether hele (27a) for drainage of all water

‘A after goneratien, “Mre-Qeil pipep outer (28) and inner (29)pare inside

l the oylinder in its upper part. The ocoll pipes at the top enter the connect-
iy ing pipe (21) and their other ends pass through tho partition (24) inte the
bottem drainage chamber (26). There is a hols (30) with a atepner (31) for

! f::the bottom of the chamber for drainage of the m educts. At

;J the tep of chamber (26), there is a hole with a pipe (32) in which the hese
passing hydregen inte them is inserted. Beth oylinders of the gas
generator are connected firhly by the flanges (34) and stand on the legs (33).

b) Advant nd Disadvantages of the ey _(us Gene J
The advantages of the Bushev gas generator inolude: 1) simplicity of fi

- e

construction and 2) convenelence in cleaning the reaction residue and ineceel- @

ek,

ing witheut a water pipe (by snow, which is very valuable in the Arctic).

The disadvantages of the gas-generator are!

| 1) the manometer and the safety %ofroquently stop up~anti=Tiecnit-aahl-
) "we;
i 2) the brace bolts wear very rapidly;
3) the generator chumber is hard to 1ift;
i Fas escapes Throvgh
| L) /the Iining betwsen the flanges of the generator chamber and the gener-
ator/;.u ;%:;mar:m rapidly; .

5) the use of the stopper 30 instead of a : qr;nakes drainage of watéT

inconvenient, since the water falls into the hands and freezes;

h 6) there is no water guage in the upper tank, and thus the amount of water

entering the generator cannot be determined;
7) the manometer pipe (l3-Fig., 71) is bent upwurds and frequently gets

clogged up, making the manometer and the safety valve useless.
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o) Methods of Fliminating Nefects

The aerologists of the polar station of Bukhta Tikei preposed the follow-
ing methods of eliminating these a-mm

1) Insertion of a thick glass or mnnl.p with divisions into the
wall of the tank,

2) The safety mclhould be made with a larger hole, and not of the
spring, but ef the balance type, }.e., 'pruud from above by a laver with
a load. Tho manometer can be left as 'l is, but should be lifted higher
by & special pipe.

3) The brace bolts should be bigger.

4) A mechanism &t:d.ght be used for lifting the tank is a ordinary
lever, one end of which rests on the generator chamber, while the other is
pressed with the feet while theechamber is guided with the hands.

5) Grooves should be cut in the generator flanges and the chamber flanges
for the lining.

6) The stopper (30) can be replaced by a cock or set us on & lever and
apring device,

Shoo!d b
7) The manometer pipe §et at an angle to the generator so that the

alaggi
m mixture can flew downwards.
Experiment has shown that if the operating rules are observed and these
J‘afréc?" g
defects are eliminated, the Bushev gas generator is quite for

Yosandes rovnd =
Section 3. Equippent of the Place ihere Reserces are and Luunched

The place where rwﬁ checked and launched should be located close

hydrogen preduction oh the spot under Arctic conditions. hed
g‘& [ % }

(5-7 meters) from the aerological pavilion, where the envelopes are filled,

and should be isolated from various tyres of cables, antennas, atc.

GONFIDENTI...
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i: The :I.nlt.nmnt.&ntore launching (especially in the wamm unon%hou-“

%‘ sunnipubishiing and in h:Lgh w:l.ndl)qhould be chleko} in a paychometric boeth
W designed for this p\u'pou. The booth also contains a blower (Fig. 74) for
3 rad's0 Sands

ventilating the Sxzmmde 8lements. Yentilation is particularly necessary 'h'
clear a& days, when the temperature element will indicate a jlismly
high grldicnt. and a slightly low temperature.
éhm 6=7 meters high :Ln inntalled next# to the booth opposite # the
door thoough which the inatnmont is inserted, A block (or buos) is placed

i
end |
in the uppsr part of the column. Twihe!with a weight on one hui- is thrown ‘ i

" ovor thie block; the other end af the twine is wound on a nail in the lower

radumdc. inslaited ' Y
part of the column at shoulder level. Vhen the meeemre is st in the booth, ;

{; antenna is brought outside and the [ree end of its cord is attached to

the end of the twine wound on the nail. The twine is then unwound from the

nail and released. The weight ‘xlls the antenna upright and will hold it

in a vertical position, Ixperiment has shown that the antenna can aleo be

placed horizontally on pegs driven into the ground in a direction opposite
o

to the counterpoise, This removes the need for a ahm. Three wooden pegs

T B T TR T TG A TR

fbontci meperrhigh and 2 metaru apart are driven into the ground to suspend
75
: the counteppolse at an n& of 90° wiskh the antenna. The pegs have grooves s
g 57 7he 75,
! M to support. the counterpokde.
o -

Another aiun aupp%:ting the box for the telephona equipment is located
3 to 4 meters from the booth, A signal light, connected in series with the
bell for tranamitting the signals "Cloes the Circuit", "Launch", and others,

bl is also mounted on this column, This signaling method iscconvenient and re-
i 1iable,psince if the bell is not heard, the light can be seen, and vice-ver-
i sa. The telephone is necessary for conversations with the man receiving the

signals, for transmitting check figures, etc.

CONFIp
i

| | .

Declassified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-9




Declassified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-9

(" , R N K;”

J GUNGHENTIAL
CONFIDENTIAL

&lseo /'!07' '
There is ol a socket in the ‘owlmser for conncoting lighting to the mquare

¢
m.a Ecoth for taking ground checke during the dark purt of the year.

The place where rascndes are launched must also be located 8o that the

man recelving the signals ocan see what is huappaning in the square through

the window of the aerological laboratory so that he cen release his stop-

E 1 watch when the rusonde is launched.

—:NO’

oy T
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TN N

CONFIOENTIE 1L

) Declassified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-9



Declassified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-9

[ — Y -
'

e CUNFIBERTIAL
'(5’7/"
GONFIDENTIAL '

‘ ﬁ.{/wﬂ‘ de
Chaptor IIl. Proparation For Launching, Launching, and Recoption of Rasemde

| signalo :
e sdresende 4
o M _gho ém'm %‘M the following stepe:

o 1. Bxternal Inspection of the instrument.
- helrer

2, Ground check of the instrument in ﬁn‘-’-ﬂﬂ.
*/wlfy

; 3, Checking the radio transmitter, tuning it for naximum Gekdwengiinto

the antenna in the wave band with the least nolee.

b rodiosende
I L. Control check of the rasore |

AT P P

5. Technical inspection of the instrument to find and remove defects

e rived

in parts,

6. Cleaning the nontact arms, combs, and other contacting parte.

T

7. Regulating the contact stripe of the commutator with the sprocket

wheels
whedbs und the sliding contuct on the humidity commutator.

s —
¢

8. Thecking the elsctrical M of the inatrument. e

9, llegulating the contact arms to provide smooth slipping along the combs 4
and good centacts.

10. Control check of the Bourdon tube in the Garf instrument.

114 FMlling &'phte and filufnent batteries.

12, Installing the trunsmitter in the instrument, assenbiinu—the—rudie-

i s R B e e D

b,

13, Snstalling the batteries for the nadéo transmitter.

: 7050 nd
14, Final assembly of the faense . “
Qonver &1
It has besn found pomeenddst in practice to perform these operations in

the following order. _ // /
ddls a son \ cheller
1. Set up the'{m %f# a ground check (onpesure 1n'ul$.

Ve ‘osondes
Having opened a new box with new m ,”f’ cursory inspection should

CONFIOENTIAL
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i be made mmm .
" Tho’wsnn then brought into-the-sir and set alongoide the Assmann
peychrometer. After 15 or 20 minutes, the Assmann paychromster is set up
! and nt;vtor 5 7‘.n\:l\uut-u , & reading is taken on the wet and dry thermometers
LHroEePIG
(Sidebronstste) with an IE4EE2ey of 0.1%, and the position of the Lempera-

ture, pressure, and humidity contact ""ron their comba is observed (with:
an acouracy of O.1 tooth)l The instrument should be tapped lightly before
the reading. The datn of the ground check in air should be writton on the
back of the certificate and on the instrument box.

In pﬂpgﬂtion ‘for launching, one of the radicsondes fopuwhich a ground

mair
check "imewbw—has boen taken is selected and set in the blower (see Chap-

0O =RS
ter II, Section 1) and left for #EeMF minutes for exposure. The transmitter
rodietonde) being reond= Checked
can be preparsd ani tuned while the nasemde I3 :M_ e .
2, Check the electrical circuit of the transmitter. ;
operalion '
3. Check the Mn of the variable condenser. i
Aftor transportation and storage, the condenser plates (especially the t
movable plate ‘mwswpd-in the old models) are often bsnt and shorted. These
7o Jhape
should be checked and bent bacMhe proper % Sodetimes the variuble i
condenser is ihorted because the shaft of the retor is not perpendicular to

e/immoted
the stator. In this case, shorting usually cannot be okimimeded throughtut

o

J°
the band, -3 the short must be elimihatied at the position of the plates
4aﬂér
‘ corresponding to the transmitter tuning. It le r to use a new tranamitter,

:4¢—f7‘¢‘ r
Sometimes, after shorting has been eliminated in ¥he=peem, the condenser

! érr

! again shorts when the instrument is Wimo she-stuesh, This is due to
é the different coefficients of expansion of the metal plates and the celluloid
: Tiree
mounting., To avoid this, celluloid strips can be inserted t“lﬁ:he con-

denser plates.

GONTRENTIAL
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e lhoning of plates which-ssewssed in 1941 model condensers wifo us=
ually due to the sorew holdor/{ho ‘movabe plate, Sometimes the hole in
uhe parattinndd pheteboard beoass e and seached the siaed plate. i
Wnen this happened, the sorew could touch it, thus lhorlinz the plateas.

4o Ciieck to see that the screw of the conddnser ia not touching the
choke coil.

If the sorew holding the movable plate of the condenser rubs against
the cholte, the 1naglation on the l.lttor:‘/be ruined, and the choke coil
w({ be shorted to the movable plate. This, as seen in Figure 10, short
cirouits the plate battery. To avoid gh atdrop.of ssalddg wax, piteh,
br Mendeleyev putty should be poured on the end of the screw.

5, Clean the contacting parts of the transmitter (pins of escillator,
Jacks, free ends of conductors, ete).

6. Chack the operation of the oscillator tube.

This is usually checked by fnuahd' the tube é:of(&;:;d / Tor gp trans-
mitter intc the KUB-j receliver,

7.%/the tube inSé the transmitter.

8, Tighten up screwe holding trunmsitter parts.

9. Prepare and check the antenna and £ counterpoise.

10. Donnect the transmitter to the indicator and tune it,

11. Solder the taps to the loops.
12, Take a ground eheck in é‘i-é-f‘f.

The temperaturs should be read uunﬁ#:be'the dry and wet fhermometers
of the Assmann psychrmtetc(with an accuracy of 0.1°) and then, having
tapped the rasonde, the position of the temperature, pressure, and humidity
contact arms on their combs should be noted (with an accuracy of 0.1 tooth).
All this data a’é recordad in the proper colu:ix/na of the control check log-

ecorded
book. The data of the ground check ‘/i./n air'/which had been ’n:f-t ;revioasly
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on the instrument box/:u also recorded here.
13. Make a control check of the instrument.
The calibration éf the instrument n"v changed considerably in &e

which udv/.,!“&g_-j
procose¥it transportation and storage, Jeadna t6 poor sounding resulta.

A control check is therefore made to Sioews that the deviations between
the indicatione of tho instrument and the data taken from the calipratlon
ourves doeenot exceed the tolerances. In the control check, one should:

1, Compare the number of the gertificate with the nunber of the instru-
ment. «

2, Check the correctness of the coefficient of temperature aensitivity.

3. Check the position of the tenporuature contact arm on the comb (for
the observed temperature and the coefficient of sensitivity given in$the
certificate) to see that w of-60=70° can be reached (before
the contact arm is arrested by the lower stop).

L, Check to mes thut the Aifference of temperuture amplitudes accord-
ing to the instrument and according to the Assmann psychrometer does not
excend the established tolerances,

5, Check to sec that the position of the prassupsucantact arm on the
comb corresponds with the position which it should occupy (for the piven
pressure) according te the certificate, If this diﬂ‘erance is greater
than 15 millimeters, the instrugent must be set aside M a new chack.
mém deviation by readjustment of the contact arm is not permitted.

6, Check to eec that there is no difference butween the position of
the pressure contuct arm for exposure in m and in air.

7. Make a control check of the Bourdon tube by rocking it in the
Garf instrument.

8. Check the operation of the humidity element.

\QC’GO"‘-/‘/ f\‘t
These operations in the control check are exeeudsd “in the follwing way s
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Checking the @orrectness of the Calculation of the Goaffinient of Tempera-
ture Sensitivity. For this purpose, the points of inflection of the curve
on tm% %o temperature tlemants ie found, i.e., the pointe
bordering on sections with different senditivity coefficients. If the inflec~
tion points were nos’%%d f‘ the wﬁr\;rrenu, they tan be determined
by placing a ruler on the %’@Fve. Next, the number of tedth on the comb
included betwean these points along the horizontal axie Andrthetemperature
change batwgen them along the vertical axis is recorded (with an accuracy
of 0,1°), Diwkekonoi-the M by the number of
teeth yives the lensitiw;ity coefficient for thhs section of the curve. The
sonaitivity coefficients for the remaining purts of the curve are cucuutcd
in the same way. These ure compured with the coefficients noteddon the gnph

If the deviation of the coefficient obtained in thecking and that noted
on the certificate exceeds 0,01°, the coefficients must be corrected by the
senior aerologist after another check.

Caloulation of the Lxtremal Temperature, Buppose, for example, that the
temperature contact arm is on 6/4 (0.0), i.e., in the aixt.h section at the
beginning of the 4th tooth. The air temperature is 229; tha sensitivity co~
efficlent for the entire comb is 1.87. There remaine 51 teath to the end of

the comb, in the traverse of which, the temperature will change 51 x 1.67 ore

- -85,2°, Thus, the temperature which can be reached by the instrument when

the contact arm is onethe 2nd tooth of the 19th ssction is equal to -85,2°
-(-é2°):.' ~63,2°, 1i,e., w to the extremal temperature referred to
mﬁ If the extremal tem;erature had been equal to—5o.o° , for example,
instead of —63.2°, tien- the témpere.ture contast arm would have had to be
moved 8 or 9 teeth higher.

The extremal temperature at each individual station should be considered
to be the minimum temperature 3;' the beginning of the stratosphere for that

radiose
time of yeur. When the ru&da rcnches the stratosphere, the tempsrature in
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/Cd# gr»d..l-cuf' Bbe J'md”!'
nost cases will increuse (or at leass,/the deereses will sleow-dowrr) with height

and the contact arm will start to return. The pesition of tho contact arm
Wohren- The &"').r wilan
can be changed for—the—eaee—of rectilinear (W} sensitivity simply by
3/an A
moving the dowel pin 59 &:& tb%od 4y (Fig. 1). Bending tie-bar J.lh olf‘
\»_‘; Ga

the element is not permissible, Iwhrvﬁ, the contact am Wmt

Pe maored witn The 73
recommended in.-the-sqps—el

curvilinear(gensitivit®. Instruments which do not
satisfy the requirements should be rechecked or left to be used at another
time o the year when the temperature -adfthe beginning of the stratosphere
is higher,

Chocking the Sensitivity of the Tempersture Element. The sensitivity

cheetes Fren-
of the temperature element is ohee ascerding-ie the data of the ground check

shellor
of the instrument in air and in the-rvem, recorded previously in the contrel

check legbeek.(Table 9) ,
[radiosondes
Table 9 - Control Check Logbeok of the Temperature Element of Resemcws (Bukh~

ta Tiksi Pelar Station)

Date of Ground Instru- Ground Check Oreund Check
Check ment Ne. in bissileas S4c/7er in Alr
In In Alr Psychrem Position Psychro- Position ef
shellcr meter  of Centact meter Contact Arm
75 Morch 10 Mlocts Y359 20,4 Arm
1944 Iz ' ¢/ (09) ~a204° 13/1 (0.0
73/ -

Amplitude Ac~ Amplitude Ac- Differ- Tol!nincmwubz:eé{ Cenclus~ Sgn%rt
@erding te cording to ence dt for Ampli- Tolerance dien on of Checker
Instrument Pgychremeter tude Fibness 1
Yo.4 ¥0.§ 2.4 Lol 0¥ /o £ Gudovana 8

First, fhecnuimbeniof testh passed by the centact arm from its,positien
sheller ir
in the ground check in 4¥w=Pwwm and the greund check in Me is calculated
from the data obtained. In thie case, the contact arm has passed 25.1 teesth,
Multiplying the number of téeth by the gensitivity coefficient (dt equals

/{
1.61° per toeth),.we obtain 25.4 x 1,61%40.,4°%, 1.6, we obtain the humber
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of degrees Wy which the temperature must chmgoAt.o make the contact arm pase
25,1 teeth, This is the "amplitude accerding te the instrument”. The ampli=
tude according to the psychremeter in this case was =204 - (-20.4;')«-&0-8'.
The difference between these amplitudes is 0.4°,

The difference of amplitudes must net exceed half the sensitivity coeffi-

cient of the temperature element. Inaccuracy of calibration may affect the
ﬁ oV o't flf
difference of amplitudes in the case of large temperature amplitudes. = /’
&;H‘/;'ﬂ‘ o /;J/
this eaee, the tolerance, equal to tﬂf the sensitivity, can be increased
by the following ameunts:

Temperature Amplitudes Addition to Half the Temperature addition to

° Seneitivity anplitudes Half the Sen-
30, 0.2° eltavity
3%, 0.3 L5 T

40 0.l 50 0.6

Jae 24 EII'PJ
If the difference in qi/iudu exceeds the tolerances, the instrument is

not fit fer launching and muet tndergo a new chec i;éﬂécg";mﬁicipnim of
the senier aerelogist. In eur exumple, the sensitivity eeefficient ls squal
te 1.61%, and the telerance for amplitude 0.4%. Censequently, the tetul tel-
erance is squal te 1,2° (0.8°-{-0.L'-}l.2'). The difference of amplitudes is
equal te O.L', and thus the instrument is fit for launching; this is neted in
the preper celuan ef the table,

For ourvilinear sensitivity, the amplitude accerding te the instrument

Ca/.érﬁﬂabx d,'
should be calculated in the follewing way. On the oheeittng curve of the tems

shel%er

perature element,  Tind the peint corre:;}o/nding te the pesitien of the cen-
tact arm for "gheund check in thempeem" and calculate the temperature cerres-

chanl
pending te this peint accerding te the g’:;h. Then f£ind the peint correspond-
ing e the positien of the centact arm for "greund check in _air'/a/nd calcul-
ate the temperature. The difference eof these temperaturss givos the Mampli-

tude according te the instrument” sevwaht,
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Checking the Displacement of the Presnure Centact Ara. After reading the

atmospheric presauroc according te the barometer, aake the necessary cerrecs

tiens (for temperaturs, for gruvisatienal ferce, and fer the instrument).

Next, according to the pressure ebtained, the erdinate is taken frem the pos-
aalipealen chul |
itive curve en the sheeking—graph’of the pressure elemont (Fig. 88) and a :
(e}_fi":;ﬂig for tuperaturo"il made on it.
The ordinato ebtained in this way should cerroapend te the erdinate eof

the pesition of the contact ara on the pressuro ceab, The ordinate cerres-

ponding to this positien of the centact ara en the pressure cemb is found

ayrZudiles 17 and 18 of refersnce £3) in the b!.bl:l.ogru,g*hy. Dhe difference
Jy/ﬂb Sl

between these two ordinates (according to trﬁ\ chod; ﬁﬁ’AJeoording to the

:Lnntrun;nt) must not exceed 15 millimeters. If this telerance is exceeded,
i Teissne 7

the mt aust be set asids forlh new check. | Q
Centrel Check ef the Beurden Tube. For @ centrol check of the pressure
S 10 s,
eleusnt, the propeller shaft is removed, bh:[-rn“t’ﬂ inserted in the

Garf instrument (Figs. 38, 40), the pesitien ef the prossure centact ara &

e

on the comb at atmespheric pressure and the atmospheric pressure (ﬁcord-

e HA SR

ing to the baremeter, with a cerrection for temperat.uro) is recorded, and

the lewer chamber of the Garf instrument is evacuated with a pump., After
conlact
the by-pass valve is epened, the pewewet arm is brought to the beginning er

b

end of the teeth on the comb and readings are taken on the right and left
legs of the manometer, The testh must be selected so that the contrel peints
calibreTon char
are positicned more or less uniformly throughéut the -choolsimppreph’ Th: fol-
' a7 mospheric
lewing points are usually taken: positien of the contact arm at m*c
pressure, 38,(0.9), 68(0.0), 9s (0.0), and the position of the centact armm
dHome¢r

#H
correspending to the end éf the mawemaer range.

The fellewing arrangement (Table 10) can be used fer ealculutien and re-

cerding eof the centrel chﬁck data,
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Table 10 - Legbook ef Centrel Check of Pressure Element

T Date Instru- Pesitien of Manometer Temperature Cerrected /Zrsuve.
mont Ne Contact Arm t FRight Left Total Cerrectien Manometer millmelini
en Comb Leg leg Indication

A WRESETIN F SR o e

The pesition of the pressure contabt amm %o (0. 8) at atmospheric pros-
sure of 758.7 millineters, corrected as indicated above, is woitten én the |
first line. The manomster and air temperature readings are written h the
second 1ine, Next , the total Ladh:l/-hn of the manometers muat be reduced
for a 0° temperature (to compare it with the initial atmosnheric pressure).

Al

Je
in 10° steus, upon the sum of the :Lndh“hm of the right

Table 11 is used in finding the correction; this table gives corrections, P‘

red s l :

and left legs of tho manometer. The correctien feund is multinlied by the l‘

nmned:dngt.empentun in degrou divided by ten, The correction ebtain- 1
HrSios, -"f’.r FFJ//v

ed (=0.1) is subtracted frem the sum of the Mr Ms , and the

i

2RSS L e e

cerrected figure is subtracted from the atmospheric pressure (758.7), which

given the pressure cerresponding to a pesitien 38{0.0) of the -ressure con- ;g
tact arm and is equal to 729.8 mkllimeters, fi
Next, the chamber is evacuated until the centact arm moves to 6s(0.0), ﬁ

and the same caloulations are made. A pressure of 509.8 is found, which

corresponds to the beginning ef toeth 6s, etc, Having cempleted the prim-
check calsbration char?
ing, cembwel points are druwn on the checictngegeaph of the instrument and

i

encircled according g te the pressure and pesition of the contact arm.

oy T
SR

If the sensitivity of the Beurden tube has net changed and the check
was made carefully, the contrel poi_ﬁtu will lie on the positive checking

curve or be equidistant frem it (displacement of the contact arm must not
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Table ll- Temperature Cerrectiens fer Maneaeter Indicatiens

Horgu/gy Siphen Manometer At Nﬁ'ul At,oapherie Presaure

Sun of Indtve- Temperature
Ltdens of Right Cersestiens

and Left L
(in millimetere 11linece

(in millimeters (in millimeters -
| of mrcu.;g col- of urcu; ¢col=- of meroury cel-
[ umn at O umn at 0 umn at 0°
|
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exceed 15 millimeters)., I1f the sensitivity of tho prroum} tube has changed,
O/C\ ETTO

the centrol peints will net lie en ene curve, If thn,\dutoronco between

T

the greatest and least diffances of the points frem the curve (the positive

ourve er /om paralldl to it) exceeds ir 2 millimeter’ .utbn adong the heri-
L '-,‘ J(‘Jr =
nnh}‘;’ the instrument is unfit fer launching and must be calibrated énew.

e :
SRR I e R e o iconus it

If the conditiono and oquipont of the station permit a cemplets check

N NasTavien:
accerding to the rehis of m.ffmh (6-b1lliognphy) , the instrunent can

/.6 fvn Che
o calibrated amew and a new oh‘.h&’:mh é’i#ltrucnd. With the permiseion

of the Arctic Institute, the instrument can then be usedy proceeding-frea

Vhe—data-al-the Tme=chsek.

Cheoking the Operation ef the Hunidity Elemont. Fer this purpese, the
Q\/ // f‘
pelative humidity is ou.u.t-id necording te paychruatric tables from read-
e F.:/ Sr.wld heelt) shelfer ! ‘
I.ngl of the dry md.uit thermometers vheaonpesed In bhe—resn and in alr. :

Next, the .hunidﬂ.ty.mnchnorrolﬁondink 4o the position’cl the. ‘humidity cen-
' \Srown s S lige I¢ Shel Pt w
W tact arm on the ceab recerdad for expasube nair and in the—seen is taken
cal beaten chart)
from the ohookingzpmh of the humidity element (Fig. 87). Conpawksa=uf—
Are OO plIres
j@hese values,and é;ﬁn-»—“-the quality of operation of the humidity

element is ﬁ%ﬂﬁ. If the control check shows that the

WS L .
zrditesael Y i

instrument satisfies all telerances, hen work can be continued in presaring f;
the instrument, Wnﬁm l;
Trg ict :\

14. Check tbeses that M\o parts of the instrument are iRotadded- Sy . '

b

AT

15. Check to ses that the prepeller shaft rotates easily.
nsCages
16, Check to see that there ismne binding in the hangad-oennastiens of

the elements with the contact arms.

17. Check to see that the pivet axes of the contact arms are penpendic-

ular to the plane of the channel frame.

GONFIDENTIAL
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\ }iis 18, Check to ses that there are dwcntu on the combs.

% 191 Check to see that the sprecket uh-uc are in the correct positien,

i 2 Cé’d(ﬁ“ﬂf . i
The last testh of all sprocket wheels ( 8 ceunter-cleckwise mewe-

fo":/f‘: (1%
mont, oi=vivecenmubaber) and the generating line of the prossure sscter

should all be :I.outud on one vertical line.

20, Clean t.he !cnpouturo contact ar and cemb.
Sproche?
21, Clean the cemuutator spmbeiet wheels and contact strips.
22, Regulate the pressure of the contact atrips on the sprocket wheels,

23. Clean tho hunidity commutater bars and regulate the sliding contact,

24, Clean the pressure contuct arm and comb.
25, Clean the humidity contact arm and comb.
26. Chock the -ceryevtmesseet=-bihe electrical wirdng of the instrument.
27. Regulate the contact arms (which were lifted behind the detents
dwhbing theeelectrical check).
o PP 32-yo
. 28, Prepare a filament battery as shown ewspp«-937-38-1f none is available, {
29, Prepare the battery for £illing. H
30, Wet the a;phsteiute of the batteries with electrelytes(euturated solu-
tion of sal ammoniac in distilled water) snd'phbkeit.

31, Fill the battekies with thecelectrelyte up to the edges of the cen-
i tainers and leave to saak in.
] 32, Install the transmitter in the instrument.
i 33, Prepare and cennect the prepsller and extension rod to the instrument.
4. Prepars the batteries to place them in the instrument.
35, Insert the batteries in the instrument and connect them as shown in

Figure.l3.
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36, Tune the transmitter in the instrument.

37, Make a general inspection of the instrument.

po;ﬁlaard ‘ |
38, Prepare the DepashelUlld box and put it on the instrument ,and ‘
i

2, put the additional ehield (if this is necessary) on the instrument.

PEa

s AR RN Y T
R

89, Beblopnithe final assembly of the instrumnent,
' grnn( c/b,,t/m Sshel/Ter rE
‘ 40, Set up tho instrunent for “expecure ypmbhompour’, For this nurpose, ¥

set the instrument en the ventilation unit, atart it, and suspend an Ase-
radresonde
mann paychremeter at the level of tho rasende elements. The cambris of |
kf: c/womt'ft:zj i
the r 1o meistened with water. Five or six minutes before the

Drowg AL
g ongun s begun, the suction apparatus of the

pound cnesiC) s
The‘fw 1s taken in the following sy

a. Head the indicatione of the dry and wet thermometers of Lhe Assmann

psychrometer is started. v l

-

,oarierd xS
smeter with ﬂ—nﬂ;‘oy‘yor 0.1® and record the data on & plece of paper. \3

payohr
a. é’cer tapping the instrument, record the position of the contact i

temperature amm on the comb. First observe the tenthe of a tooth (with an \ 3

&
accuracy of O.l1 tooth) and &nthe nunber of the tooth and section.

o. Record the position of the pressure contact arm (same accuracy). § :

d. Rederd the position of the humidity contact arm (same accuracy). \*#
8, Record the atmospheric pressure according to the barometer with an u!}(

O accuracy #f 0.1 millimeter and make all corrections. The pressure is not

reduced to igi' jevel. If the height of the parometer diffars by more than

5 meters from the height of the lsunching point, the barometer indication

a//a“/ln
must be reduced to the helght of the launching »oint, Mé 0.1 millime-

: ter per kilometer.
18 crevnd akheell sigllir/
I‘ After Sxpeswrein-the-peer, the instrument is taken out to the launch-
grovnd ehec/C

|
* ing point. The aerologist remekwing bt the receiver racords the “ilpmre
blsulk

v T

Ao 75 0
11 injﬁ::edata in the proper columns on the front of the radio reception henk
[ | (see the example in Table 12). .
i CONFIDENTIAC
i
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r a "Initial t° dry... wet.... ", the.temperature taken

{ / wecarced /0
/ ann paychrometer is webbiven vegether with the instrument ocor-

L

. these indications, :

position of the temporature contact arm is wrlt.ti:n in the column

st 20 &0, It o whitten 3}1 the form of & fraction, the numerator be-
oo ind lg

, the section nunber and the M,tha tLonth mumber; the tenths of !
4 tooth are written in parentheses alonglidf this fraction. In the exauple v
given, the temperature contact arm is in the seventh section on & control !
N tooth 0.7 from its beginning, which is written 7/k (0.7). |

read o

The’ relative humidity according to psychrometric tablesd from tho -Smwic-

.abbons of the dry and wet thermometers and the M(@dgg)ca;f:etio}\*’

to it for the pressure difference according to Tables la and 1b of the "Pay-

chrometric Tubles" is written in the column "Initial F 3", In onr example, ll
o the ralative humidity is equal to 35k =39%,
The numbere of the tooth of the humidity comb (and tenths in parant.hues) ' 3

on which the humidity contact arm is resting is written in the column "Con-

tact F (tooth)". In the example, it iv resting on the 7th tooth 0.6 from its

beginning, which is written 7z (0.6).
The corrected pressurs is written in the column "Initial Bp".
The nuuber of the tooth of the pressure comb (silver or celluloid), and

the tenths in parentheses, upon which the pressure contact arm is resting

S )

is written in the column "Contact By (silver, celluloid)". In the exemple,
the pressure contact arm is resting on the 3rd silver tooth, O.1 from its
beginn.*.n\g,,which is written 3s (0.1).

’ L1, Set up the instrument at the launching point and check the operation

of the receiver.

CONFIDENTIAL
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In the column "Initial t° dry... wet.... ", the.temperature taken
wecarsed 2/viy

from the Assmann psychrometer is wehbten tegedher with the instrument cor-

rections for these indications,

B The position of the temperature contact arm is writtin in the column

P —

"Contact t® &%, It ic whitten j.;\ the ro$ of a fraction, the nuserator be-
Eprciind lg p
ing the section number and the M the tooth number; the tenths of

a tooth are written in parentheses nlongaidf this fraction. In the example
given, the temperature contact urm is in the seventh section on a control
tooth 0.7 from its beginning, which is written 7/k (0.7). ‘
The' relative humidity according to psychrometric tables# from the :i;n;c-
athens of the dry and wet thermometers and the sepemebelyédded)correction™
to it for the pressure difference according to Tables la and 1b of the "Pay-
chrometric Tubles" is written in the colunn "Initial F #". In onr example, \,
o the ralative humidity is equal to 35..4 =39%, |
The numbere of the tooth of the humidity comb (and tenths in parentheses)
on which the hunidity contact arm is resting is written in the column "Con-
tact F (tooth)", In the example, it is rasting on the 7th tooth 0.6 from its

beginning, which is written 7z (0.6).

Tha corrected pressure is written in the column "Initial Bp'". :’i
The number of the tooth of the pressure comb (silver or celluloid), And
the tenths in parenthesu,/ upon which the pressure contact arm 1s resting
is writtén in the eolumn "Contact By (silver, celluloid)". In the exemple,
1 i the pressure contact arm is resting on the 3rd silver tooth, 0.1 from its
7 beginning, ,which is written 3s (0.1).
‘ 41, Jet up the instrument at the launching point and check the operation

of the recelver,
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srocnd Qhec K 1n 917,
: 4,2, Set up the instrument for oiposure-linasir',
This requives the followings’ v/ep™
1, Start the vantilation unit; after 5 or 10 minutes, start the euctien
Gawurd chee
apparatus of the Asamann paychrrmeter; after 5 more minuten, take the“ewpds-

A re Iyt
arn, 1 n.,Tn-i- the of the dry and wet thermometers and the po-

"k T

e il

eition of the comtact arme An the combs,

GIJ\.u.. Sired ((,‘, RV PREN

2, Leaving the instrument on Wﬁ{poriz the data of the-enpesure .

to the aerologist at the receiver. The latier compares this data with the

é)’lm«f C,'/t’h’.

s
oNpoIHne '{n shelter”, ™ difference of amplitudes uccording to the instré-

ment and according to the psychrometer ls caleuluted and compared with tol-

ermceu; moreover, the poudings of the pnottlon ofnthe pressure contact arm
it 8 4 4 He K

| ror enpony "{n ahelter"’:nrl '/ a:l.r" ure compared, These positions should
coincido,w&&m&-allowun& for the influenco of temperature upon the opera-

tion of the bourdon tube, Maximum permibsible deviation is 0.1 tooth. i'

e
If the deviafhén excueds this tolerance, the culibration chart must be

e ot dr
rond “30 nee how the ordinate changes for a M ﬂrn-('femperaturQ
If, for example, the ordinate increases for a dn(temperatureg and ,

o o Checls
an increase of the ordinate is alsovobservad in comparing expemeres,

14-may-bo-scncldimetint the displacement of the pressure contact arm ia a
legitimate, If the direction of chunge of tho ordinate is differem accord=

N Sroviy e ::j
ing to the calibration %vo- and according to the %x.pom, the instnument i

rovnd = eheced
must ft;?akn emposed,” and 1f whe nonéonformity is oUBEiuweda=the repeated

, a3 /de
empesmne, the instrument must be set ainme for a new check. In the axample
(Table 12), the position of the pressure contact arm for exposure '1lh shel-

ter® is 3 (0.1) and in eir is 38 (0.2), and the displacement is within the

tolerance limits.
round=CheclS )
Next, the quality of the epeswms o the humidity elemont is eastahlished.

mewmm _%_he humidity determined
GONFIDENTIAL
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| from the pnyohromtr!.o tablen or from a Iwiromt.nr (when the temperature falls
i Ml bt compartd pesri |
; bolow & -15°) ene e dlty Tuken from the ealibration cr}ar:. ::eording to A
v rOL o B
the position of the contact arm.on the humidity comb fgrooapocnn in ghel= ':
;

ter/:nd ’(‘ijnnir . Thus, in our example, thojmm hunidity “in shelter” cal- ;

culated from the table ia 39% and from the culibration chart, 46%; the dif- ‘ j
ference is 77 '?in l.ix"?,/thue vulues are respectively 83% and 70%, i.e., 3
a difference of 13%, Comparing the deviaticne for both exposures, Ve have

=7 = (=13) 20%, The normal difference observed is not greater than 8%,

As experiencb shows, however, thin difference is frequently much great-
ar and is es-ecially great under negative temperatures, when the inertia
of the elument increases greatly fas is l.pparcntly the ckae in our example). .

i ompiraTve!
The deviation g;{ also be considerable \mdor bl &

Cese

o liMnt.anination of the hair, DBecause of these unavoidable defects.of
the humidity element (strands of hair), the instrument is not rejected even

cre:fu Mo

when the dovi.utigﬁ gong:.derabtw the tolerance.

rovany CShec i

The data of t}'fe expesure "fn/nir' and the results of thefe comparison,

high temperatures

if they satisfy the tolerances, are written in the proper columns on the
“‘f‘omaq’ C;RC/C

front efithe! rbhept:hon biink in the seme way ae the data of the u-pu-'o
"{/ chelter"} H

The duta on the comparison bB:tempppature amplitudes is written in

Hosd Jeal

an empty space on the sheet ahove the heading '(?[n M.r'r/’rable 12), The
difference between "t° according to the instrument", i.e,, the temperature
amplitude calculated from the sensitivity of the instrument and the numbor
‘ of testh passed by the conta.ct. arm, and the temperatmme from the dry thermo-
' meter from the chart {Zﬂ,ﬁhelter" is written here. This difference must

not differ from the temperature according to thedry thermometer from the

/oJ

it chart "ff/n Air'('/y more than half the sensitivity M the adedibiewssi=the
2 ) [opfi 104,
tolerance for ﬁmmtbédgfom upﬁhﬂe&.r In our example, this dif-

é
b
f | GUNFIDENTIAL
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s g

e.i)'l/' &
ference is equal to =32.8 - (=32,3)s 0.5, which n@ uttiairiu,\tolermeu.

43, Peppare the balloon. i

g‘rayu./dfcc/\' goreend Chec /g &

ihile the instrument is standing on owpeswre and the (datuo# the oxpesures 8
e ﬁutt—

1 is being compared, the aerologist in the square prepares the balloon. l-?&u ‘
had alresdy been filled with

s AR R

the instrumont was taken out in air, the balloon

‘ hydrogen to the roquired 1ift md‘iﬁn..log,atod in the aerological pavilion. 1

-7
Aerologists inspect the bulloon%auun and record in a notebook ite

perimeter and lift, If the ballcon is to be launched in a high wind, the

o

netting is added to the balloon here,
Hfter receixipg a renort from the aerologiat at the receiver on satis-

|
|
]
1
|
|
I da s PRSRA
)
i

fictory results of comparing the ,\duta of-exposures, the ballcon is taken
out of the pavilion to the launching: point in the square.
L. Taking out the bulloon and attaching t.hr:w— to it. In high
‘1 winds, it is most efficient to ‘:&{rtha instrument in the aerological pav-
ilion where the balloon ia located. In good weather, the balloon is carried
out. and the 1natnment::tuchod in the square. Then the cord (with
the anten;rl\)z?i;t;}'n the block and d;qucu;nly to the appendix,

T ——, < ly &)
@ Yetbdng the balloon ascent!) hoﬁ;\g £ bnck"waﬂﬂe cord at the

instrument.

B I SN

The following cperations are:

1. Start the Assman psychrometer.
ricro sond &

i
| 2, Tie a lantern.to the end of the counterpoise (if the rasemde is to be

K
a
i

launched in the dark part of the year and if pibal observations are to be made).
3, One asrologist holds the balloon and a second sends 4hg.gighal "Clos-
ing the Circuit" to the aerologist at the recelver. Hfter hearing the answer

the ‘
"Heard", the'rires(i-) and Ahousing are securely cocnnected and the propellor
L]

is rotated.

G Sme s
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4. After having tuned to the shgned and made sure that the trans-

mitter is operating correctly, the asrologist at the receiver transmits the

/awwl‘m;dr dor, ‘\M/mmm‘b is elected

and the balloon is lauhched, The time of launching is recorded by the

signal "launch".
5, Having received eho\

asrologist on a stop-watch, which is later given to the person receliving

the signals to check with his stop~watch. If the persen reseiving the sign—
nals can observe the launching, he closes his stopewatch preeisely at the
time of lafnching. If he misses this launching time, the time readings

are - W’fz‘f:n:;r a correction constant equal to the diﬂ‘o_ in the time
from both stop-watches, and for further recsption, the stop-wateh taken

from the square is used.

6. Directly after launching, the temperature is read according to the
dry thermometer ("temperature before launching"), and the cleudiness, at-
mospheric phencmena, and wind ilr" determined and recorded, if pibal obser-
vations are not made on the ballloon; if they are made, this data is taken

r@&uwrs 161
fream the pibal boek, p. 1, and P‘F‘“‘“ in the reception recerde of the

d/l d, n{d
w als.

psond,
45, Launching ¢ or’m ’fu f-'high winds.

in,_hi',gh winds, (1.5 motgiL per aeoond and highe // launching of %ﬁu
is mede very diffioulthbacluué of 4he possible break of the appendix. Fhe
following launching method was devised and checked ih Bukhta Tiksi in 1943
and 1944 (A, A, Girs and V. Ye, Blagodarov) to avoid this difficulty.
hhvelopl No 50, filled with hydrogen, mﬁiﬂ.o-‘.‘qnu surface covered
with & cordinmm , is employed. The netting weighs
about 150 to 200 graqé. Fight of ten strande dangle from the netting, which

are gathered undeineﬁth the balloen and tied in a knet. The ends must be

GONFIDENTIAL
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Abod- farentughrawayufebnithe balloen so that they will not interfere with ‘
its expansion during ascent; this knot ia usually made, therefore, 2,5 to

= -

& meters fron the lewer ;urrm of the bulloon, There out am 8 square l g
¢ b3/bur e/ ;

meterTaurTuce of theuiiven (“‘No 50)%For a perimeter of about 500 * |

centimeters; therefore, a net with an area of about 5 square meters, 1.6, ! ,

CenTinelery
222 ebers in width and the same in length, is necessary to cever 2/3 of

p——

o, T e SR T

the balleon. The appendix is attached in the conter of the netting, after

which the ballenn turns around with its appendix upward. The instrument
is attached to the knds of the cords. The -f‘w”)ﬂi(enm together with

the cord is wound around one of the cords and attached to the netting., The
counterpoise is also lifted up (Rigure 77) and tied te the netting en the

Fig. 7. Diagram of the Arrangement of the Netting, Inetrument, Antenna and |
Ceunterpoise for Launching & Rasonde on a Day With High Winds (N, F. Zhir- ';

kov's Phete)

ether side of the balloon. When the antenna and counterpeise are positioned

at an angle, the ameunt of power delivered to the antenna is affected ad-

versely. As experience shows, hewever, this does net affecté the audibil-

ity of signals in prnctico.(ﬁgiven good supply and tuning of the trmamittar},
The balleon is launched in the fellowing way. Orab the ends of the net-

ting at the instrument with the right hand and slightly higher (1 meter) withe

| Whew the wind ;5 Blowene it guslt
‘; the left, 7 “await a moment of relative calm when th%
i CONFIDENTIAL
-'g],
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balleen is not touching the greund and makes an'm*‘ of k” with the hori-
lown woind

gontal, and then release the left hand and run wiswmimd withuthe balleen.
When the balloen is clese to the verticzl, launchfit by releasing the ende

oy

|
|
{

frem the right hand.
The vertical speed of ascent of the sonde with a netting is less than

that fer shecsame sends witheut & netting. This is due to the resisince

a—

i e AR T TN L

which the netting leaded by the instrument effers to expansion of the

velscity cradredT aZ
bulleon. The desvesde=imespeed, which is considerable im the lewer levels,

decresses

df-hhhn with haight. The decrease in vertical speed, hewever, has lit=-
tle influencewupon bhe height of uscent. Heights of 16 kilemeters and abeve
with goed audibility in the loudspeaker have been attained in Bukhta Tikei

ueing en envelepe Ne 50 with netting. Thus, this methed has justified it-
racfiosonde )
self in practice, It makes possible lafhching ef M without risk
56
even in winds um'i 20 meters per second.

JnO J‘-ng/ o
46. Recpption and recording o?(:noudo 8 'analn.

k,(g /oroud;e_"J
In the reception and recording of® resemds &lgnals, the fellowing things

5“-#.(}‘
muet- be kept in mind:
1. A step-watch with a face having 100 divisions is necessary to fix the -¢

L R 2 L

time when signals begin. An ordinary stop-watch may be used for this purpose

if a paper ring having 100 divisions is added to it. This ring is inserted .o

B

bemeath the glass over the stop-watch divisions. Time readings in humdretha
: of a minute are very cenvenient for setting down the data of the ascent on

the graph,
™ 2. The time when signals begin is recorded with an accuracy of 0,05 minut

utes; henceferth, hundrethl of a minute will be called secende.

3, In the first line 6f the recpptien blank (Table 12) is entered "0 min-
utes and 00 seconds") and next in the column "S" {fvb/w ) the
i nusber of the sectien, and in the column "n", the number of the tuthmn =
:‘E‘ which the temperature centact arm is resting at the time of launching, i.e,

GONFIDENTIAL
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the number norresponding to the number of dote heard (er dots with a dash if
there is also a pressure signu_, or & letter X if the contagt arm is resting
on u control tooth)} N\u:;s y- is made in the col-
umn "B" if a pressurs signal is heard n!nu.l.tu_\oeunly with'the temporature
signale at the time of launching) theanumber ef the tooth upen whigh the
humidity contact arm is resting is entered in the colugn "P". In erder te
recognize this nunb;r, the propell“ must be rotated befere launching un-
til no humidity signal is heard,

4. Luring further recsption, the times of changs of the temperature sig-
nals are written down; moments of time between whole minutes dnethe "Minutes"
column are left blunk/‘jf e 'A‘,,y.u.'f;n: .--,5—.”«/; oy wol” chinge .

If the time when pressurs signals begin does not coincide with the time
whenl.tagperuturoe signals change (which is usually the case), the temperature I o
signal is written down again with the cress next to it (in the "B" celumn).
The tine when the pressure signals begin is noted in the "Time" celumn in this
case, The same precedure holds n’& the timeé when the pressure signals stop
don not coincide with the times -w{he temperaturs signals changs. The |
time when the pressure signals end is denoted by a dash in the "E" celumn.

5, The number of the humidity testh is written in the celumn "F", and
" the time when the signal begins with an accuracy of 0,10 minute is MIW
above it in the sams celumn, For speeds of ascent of the balleon of areund
350 metera ver minute, the humidity signals are transmitted every 35 to 40
ssconds. If the humidity centact arm has not meved te a new teoth in this
time, the numper of the signal is againewritten in the "F" column, but the
time is net recorded. ”

Tm—ohmp-h-;ho verticalww ’é%f%%iﬁcon is usually checked by
the times whenwhwthe humidity call signals change. If the speasd of asgent
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increases (the temperature signals are repeated more froquently), the time
roquired for a cemplete revelutisn ef the sliding centact (betweon@ Giwst~-
weCe = VG'Jb .
ghaning=ef call signale) docresses and 1€ L he-sn00i-0f=ae0ont—tesrosnesy=bhe
'WWM.
i
Therefore, if (during signal uoeptieﬂ the temperature dignalg/beceme mere

froquent or more infrequent, the time of tho beginning ef the humidity call

S e L3

N ———

signals must be written dewn 2 or 3 times in a rew. Thia time is read frem
the step-watoh with an accuracy of 0.01 minute and written in a empty space
of the "P, %" column (eppesite the figure in the "F" celumn), These read-
ings must be mado appreximately every 5 minutes te check the vertical speed
during the entire ascent.

The humidity call signals sheuld be 1istened to very attentively when
the pressure centact arm is approaching the 9th teeth. The time when three
call signals are heard instead of twe is noted in the "B" eoiunn by three
orosses (xxx). .

6., If there is a lapss in the temperuture i‘;ius/)during reception, a
line should be left between the last signal pefers the lapse and the fel-
lewing signul and underlined with a leng mark ()

7, If the temperaturs contact arm S&fl on the 1554.1 between two
netghbending teeth, first ene, then another, signalg will be heard dor &
short time. The time ef change wiould be recordsd’ only after the nature of
the new signal is definitely determined.

8. During recsptien, the change ef signals is compared with the diagram
oéﬁtmb teeth, Special attention should be given to the position and sequence
of control testh., The numbers of the sectlona sheuld be set down in order
during reeep}?ion ( in the "S" celumn alengside the first teoth in each sec~

:7“
b elos one Jofollon T endly C 10w
tden. mw'ff behavior ef the Skgmals easily and Qe

1y and not autematically.

25 et
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9. If any oignal is heard peerly and the persen reeelving the asignals is
et d()ucf
!'!!\-!-e about it, a questien mark sheuld be placed near the number of the
lignl.l-

One ;
10. Signal receptien is best cenducted in pairs, i.e., dme man receives i

4
%

o

and recerds the temperature and pressure signals while the other resords
the humidity signala ean a apparate sheet of paper and also tunoi the recoeivor,
11, Given sufficient training, some signal precessing can be carried eut
during signal reepptien. For oaéuplc » the numbers or the prussure teeth
can be set down in order during reception ef piressure signals, Knowledge of
the number ef the present and fellewing pressure teeth pakmits mero censcieys
and reliable recording of the time for the end of the given toeth, Thus,
knowing that signals of the 6th teeth have been heard and that it is twiee
88 wide as the 5th tooth, the time when shinals.fhomithis toeth will end
ean be appreximately surmised and censequently, noted reliably, It often
happens in practice that sonme oressure signals will last for a censideruble
time, Then suddenly, it will not be heard for one or two times because of
technical reasons. The aerolegist notes the end ef the pressure w
and considers, when they are again heard, that the centact arm has passed
to a new tooth wheh.adtpgllpithas cbhbashmarh.istohhthe same tooth,
Such cases are eliminated to & considerable degree when the be.avier of
the teeth is checked continueusly, i.e., when the numbors are set down as .
they eccur. The'&?:ﬁuuben are written above and te the right of the ;‘7;
preasure orcsses, At the same time » the duratien of the m:from the

tooth ‘uat passed is caleulated and this figure is written somewhere in
the "S" column opposite one ‘ef the crosses of the given pressure teoth,
The pressurs signals are usually precesses @ccording to the mements—of i

. A3
tine’ when the contact arm is one the middle of a tooth (see page-”, text),
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These m are found in the fellewing way: divide the duration of the sig-
nale from the given teoth in twe (from the "§" colunn) and add half ef thils
time te the time when the imuun signals began. The result obtained is
writton in the margine to the left of tho "Time" column. If the beginning
a‘ ety I =
or of the pressure signals is unreliable, the signals are’precesemddec-
cording te the times when tho signals began or dnded, depending Gpen.which
Consedered ptore middle
is c'm/\rclilble. In this case, the time for the nﬂll o!‘ the teoth
is not calculated, and the mark "V" is placed eppesite the beginning or end
in the margins, which indicates whether the beginning or end of the given
toeth should be used in proculing.' All these calculations are madeienly
when possible, ef ceurse, and should not Be allowed to interfere with sig-

nal roseption.
b/._?' <

12, If the entire -bhdmk is used in recordin signale,(insert fié\;id be
ing vt ueripgienta 20

balon-ané the recording Yontinued on w
13, If the balleon breaks or an air hole appears, the instrument will

start to drop. The pressure signals will 'tl.hen be heard bafore thu tempera-
ture signals. This should be watched carefully and the moment when the
pressure signals heard first noted by the worlls "Pressure ahead. Other=
wise, the change of signals in processing might be taken as a result of
_ ascent of the rasonde, giving incorrect results and a false height of ascent.
14, Affer having made sure tpat the signals have disappeared (after
searches and waits), the tiue :@ 0Lt iimtniutl THGEpIOTUENTNUI
@/ the end of signai-‘raccption should be wkitten en the front of
the reception blank. Phe latter is often noted thus: "Centinueus chirp",
"Signals weak", "Signals stepped sbruptly", "Balleen burst", etc.
We now give seme instructlons lol';.uning the receiver during reception:
15, As seon as the balloon starts to move away fromee the earth, the
' W%ve-length usually decreases and the knob of tuned circuit II
mrbe turned slightly to the left te retune the receiver. -Purthep.tunin ____‘_
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should be dene ahu:cn humidity call signale,or triple, quadruple, and con-
trol temperature signals arebbeing-peseed. Tuning on eingle and deuble sig-
nals is not recemmended because it ie easy to lese the signals entirely in
this case.

The temperature and pressurs signala are often transmitted at different

‘wcvolengthl. The prensure signals are usually transmitted at shorter wave-
lengths and may be found by turning the knob of centrel cirocuit II to the
left. When this occurs, the rereiver is first tuned to good audibility e fur
the temperaturas signals and then to good‘:uwy 't.ha pressure aig-
nals. bSimultaneous audibility of both aignals will be found at a pointer
position of the dial of tuned circuit II somewhere in the middle bfttheae
two extremo positiona. Umually, one "feels" that the pressure signals are

going to "anter" soon. In this case, the prassure signals are tuned in im
Pesiliaun

N
omser to note ite beginning accuratdﬁﬁﬁnd then the mid-poibbben is again

established by turning the knob, Just before the prepsureusignals end,
this procedure is repeated to determins its end accurately.

uring the first minutes of reception, it is better not to use the
antenna, bocuuse sharpdcrackles, interfering with reception, areeoft.en ob-
served when the antenna is connected. d4s soon as the instrument is removed
from the earth's surface (approximately 5-¢ minutes), the antenna is con-
nected. , '

A loudspeaker is usuully used for signal receptionjh,ﬂ@enp the signals
become weak " ./ggheadgét i3 used, If two B
men are recelving sipgnals, two pairs of heaﬂsats\ibnnected in parallsl should
be used, If the recelver breakee down during S;ception, it should be discon-
nected and the spare raceiver connected without delay. After reception is

completed, the receiver is disconnected and the reception blank fillad outb.
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16, Thelfollowing are written at the top of the reception blank: ﬁ—#’.« 9(

e lovrnchin o) jon €
m theViwnber -edmbive (Inst rument) t‘ﬁ,\' -

numdr.ﬂg'r
viwswmewnde (usuully given in the form of a fraction, whoso demsmmier showe

thefumber ofmblle (fonde)in the given month, and the danominanumber
ofule Gondy Bince the heginning of the éar)) deaﬁu and time (mean

’ | ™ rodiesande.
solar) dr the b“:/ia filled out (Table 12), the resentie

eignala are processod, and bk felegiram Ldcmuge up and sent to the Rayon Weather

g

Buroau,

S
Lai
]
i)
o
5y
i

=
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o Aratido Sclontifie-Research Inatituts ‘ ¥-16
Wain Administration of the Northern Sea Route ‘ 1936
Network of Hydronoteoroloelcul Stations
Place Where Rasonde Vas K hd, _Polar Station of Pukhte THked —
Tnstrument No__4399
: JTADICSON P&
T.BLY OF NOTES OF OBSFRVATIONS AND PROCESSING OF Rine== NO n/121
" 26 " Maroh 194k

Time of Launching g _Hours Minutos
Degrees on the Tuning Disli At the Beginning___J2 - At the En
Antenns Length__3.5 meters
Counterpolse Length_3.2 meLer ——
Plato Battory Volte
Weight of the notrument Vith Batteries

Filament Battery 3,4 Volte
¢

£9 Acco! ihﬂ/go.lnltnunintﬁ.ﬂbz..m-ﬂ.51:.332.3
[

Grovnd Che
pusare
In Shelter Alr
Ioitial 0 DryaQu2=Qidey MuBOul=dluy DV —0Ja=32, 000t ~
Contact t°% ) " 1 0.3)
Initial 9
Cobtact 0 2 . 0= =
Initial B LA 11, 16 i
Contact Bp W‘ﬂ(‘“
tY Before Taunchingt Dry =32 20,1 =32,1 Wet, -

Audibility of Signals od_and Clear
Reason For Reception Endin Fading of Rece ion
Instrument Checked BY. _V, Je, BlagecH Eh B%O darov —

Inetrument Prepared By_Q, V. Gudovans

Signals Received By, 0, V. Q%ggzg;
Quantitdy and No of Emvelopels 0, 2pir _jm_______A 21,00
Cloudiness___ % Cd —_Wind r__uuf
Instrument Became Obscure, - Became Hidden, _..:_-—Hcloudl
Notes_ :
vean e 4 1RL
. , Y/
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Processing of Rasonde No _7/121 '

/
¢ B . ¥ P @ q &g, ?O.’ ?o . B S W Nelas
7 1032 -32l° 83 - - - - - LR -

200 100’ "28-7 -Jn?‘b 82 °n3 002 °|’ -28.2 -2900 - -
965 "'17'7 "'3'66 72 000 016 1l5 "1‘.2 -M.O .- -
900 9u -12-3 -103’ 65 los J..O 2.’ - 9.8 - 2’9 - - 183
1000 902 =11l,1 =1,20 65 106 1.0 2.5 -‘0306 - 0.7 - -
1500 8‘)2 =11.1 .0.00 65 1-7 L.l 2.8 = 8-3 - 5.0 - -
1660 824, -12.8 11.06 65 1.6 1.0 2,5 =103 =47 -~ -
2000 786 =13.6 0.2, 65 1.5 1.0 2,5 =l =77 ~- ~=-
2380 7‘08 -l‘tl‘b 0.2 65 lls 1.0 2.5 -11.9 -1008 -
2500 736 -15-2 0136 65 1 0.9 2.3 =12.9 =11.0 i 139
3000 689 =18.,4 0.64 65 1.1 0.7 1.8 =16.6 =-12,8 -~ - =
LO00 600 =27.4 0.50 65 0.5 013 0.8 =26.,6 =-l12.5 . - -
FE R R
L . . .- -~ - - - - - ="
7000 382 =54.2 0,70 - - - = == 1000 2,0 -27.8 82 220
7620 347 =56.6 0,39 -- -t =" 900 1010 =-11,1 65 - -
8000 327 "'56-6 O.QQ - - - 800 1870 "13 .2 6’ - -

9000 278 =56.6 0,00 -~ - -- 700 2880 -17.6 65 224

10000 236 =56.6 0,00 - - -- -- 600 4000 =27.4 65 - i

10580 212 =56.6 0,00 - - - - - 500 ,5250 =39.,0 65 -- i

-- 40O 6720 -52.4 ~- - - #

.- 300 28530 =56.6 ~-- -- V]

i

Key:
¢ = Height in Dynamic Meters,(Geepotential),

B - Pressure in llillibn.'a , . %
t°- Temperature in % : “‘;;
v - Vertical Temperature Gradient §
P = Relative Humidity in Percents ‘o

Q% Specific Hunidity for the Saturated State (Taken From Lmagrams)

q ~ Specific Humidity Corresponding to Relative Humidity in Celumn F

W - Vertical Speed of Ascent in Meters Per Minute

B - Main Isobaric Surfaces

@'~ Dynamic Meters ‘for Thess Surfaces

t% Temperature at Heights Corresponding to Main Isobaric Suraces ,

F, % - Relative Humidity for the Same Heights
Processed By_ Cudovana Checked By Makhotin 29/v/1944
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Chapter IV, Predessing Resende gnals

radioiande Signd Iy
. The following materials are necessary for processing of rasende a&ﬂm

1) a reception plank and cAlibration charts j:!"tho pressure, teaporature,
and hunidity elemchts]
- 2) the collection "Tables and Nemograms" (3), henceforth referred to as

the Symposiun for the sake of brevity;

3) ‘2 l-us‘anot.rie table, together with a table for converting millimeters
of pressurs into nillibarl'; g
L) peyohrendtric tables; '
5) aerological cedes;
6) a logaritmic ruler;
7) affice.baockes;
8) a comptemeter; ‘
9)fFrench curves for constructing pressure curves.
| it has been feund efficient to preeu%rm%{mﬂa in the fellewing : "
order:
! . 1, Finish f£illing in the front of the signal reception blank. Some of
v the columns husb be f4illed in before launching. The remaining columns :::
. bo filled out before reception ends. »

2. Analyze the signals received.

In signal reception, the numbers of the pections and the numbers of the
testh on the pressure comb must be sst domn in order, and the dupgtionlofrp ¥
presusure signals and Ithe moments when the pressure arm is on the middle of
& toeth (middle moments) must be calculated.

Before %ﬁW he ﬁ., the censesthese—ef-the sec—
tion numbers and the pressure teeth mumbers should be checked agehr, using

‘ the duration of the signals received from these teeth and the contrel signals

CONFIDENTIAL
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as a guide, In the example given, the temperature contact arm was resting
upon the 2nd toeth in the 15th section at—a~diovonce—of 0.3 from its begin-
ning, i.0., 15/2 (0.3) during the ground check in air.

One leng signal (aadash) was heard at the time of launching. %;3;‘_

parieon of thﬂ- ground checR¥(~32,7°) and the temperature

before launching (=32.0) shows that the temperature has 1ncruui by 0.7%.

The sensitivity of the temperature element according to the calibratien

chart (Fig. 79) is 1.48° per tosth, i.e,, a temperature incmease of 0.7*

‘ should correspond to a displacement of the contact arm upwards aleng the

comb of aporoximately 0.5 toeth.. Since the centact arm was Oi3tfzom the
disphetpun ,
beginning of the 2nd tooth of the 15th section, a diepbbeement upwards of
0.5 would move it to the lst tooth of the 15th section. This is why one \
dash, and not two, was heard at the time of launching., Thus, the number 1
of the section and the number of@itooth must be correct,

Q,onfch
The pressure ommbedt arm was rasting on tooth 3s (0.2) during the ground

check in air. Consequentlyp,the pressure signals should be hurd immediate-

i LR B e BT

ly after launching, which is noted in column "B" by a cross (rori‘f.he -

1 0 minutes, 00 secends). :
i Pl
k The section numbers of the temperature signals are also checked y the
S re soucE
‘ g sequence of temperature control signals by canpnri\xg' then h the position

'ﬁ %
of control teeth on the comb diagram dmawssém at the ﬁr‘;-of the reception i

v g ke

ERERe Lk

blank.
The numbers of the pressure teeth are checked by the duration of sig-

nals. In addition, as shown in Table 12,Cut 34 minutes, 50 seconds,)the

control pressure signal (xxx) was heard. Consequently, the pressure sig-

nals before it bol:ong’ to the 9th tooth, and after it, to the 1Oth tooth,
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3, Caloulate the temperuatures from the a&h on the temperature comb.
If the temperature element has ourvilinear seneitivity, the posutto~ob
Calibration oharT 18 » ‘
ohowiny ame ‘shown in the fom of a graph (Fig. n8), the abscissa being the
teoth of the temperature comb (5 millimeters per tooth), and the ordinate,

the temperature (1 millimetere oquda 0.2° or 5 millimeters equale 19). The

‘ curve is broken up into sections (the pointa of inflection are usually en-
‘ circled), with the sensitivity coefficient corpesponding to a given section

written epposite it.

aceordia e J

Before m;lyah‘;r the comb wﬁh—n-p{“-to the diagram in the wupper

7, <Y Jis 2‘
p“ of the receptiork, Ind the section and tooth upon which the temperature 1

G rpend c/:cré_/
contact arm was resting during expeswre in air, ané note the position of the

contact arm (tenths of a tooth) by a verticsl ink mark, and write down the
temperature of the ground check opposite this mark. InA the example given 'f
(Table 12), the mark is made on the 2nd toeth of the 15th section 0.3 from .

its boginning and the temperature ~32,7° is written opposite it. f
Then the sections (and teeth) which the temperature contact arm has ':
x‘em:hesd-"lt its movement up and down the combfwm‘ 53
m;fs observed. In the example, the loweet position of the pontact ;x
arm was 18/3 (at 39 minutes, 60 seconds), and the highest was 12/1 (the con- %
E

trol K at 5 minutes, 60 secends). The section of the cemb between 18/3 and
12/1 is then divided into parts bn which the sensitivity %ﬁ[ remains’
constant. The parts should be divided with an sccuracy of one toot}z ,

In the example, the point of inflection of the curve lies at el (0.3),

Consider
and we comedwr that the 4th toeth of the 13th section is the end of one part.

Had the point of inflectien been sibwabed at 14/1 (0.5) or 14/1 (0.6), e 772,
end of the lst teeth of the lith section weuld have been considered the end

of a part, We determine the other boundury of the part with a sensitivity
wa ‘s One
coefficient of 1,62° in the same uy’: and find that it fabke emn the beginning

¢ comb
of the ikh tooth of the 7th section. A vertical mark is made on the cegir
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Yr
. diagram opposite the eérd of the #hh tooth of the 13th sestion (below it), te #

the right of which the gensitivity coefficlent is 1,66° and to the, left, 1.88°,

Arter this is done, analysis of the comb, i.0., the search for the tem=
perature values corresponding to the transitions from one tooth to the next,
%"bo bagun, The analysis iy made in the following way! the position ef the
contact arm 15/2 (0.3) corresponds to & temperature of =32,7. The seneitiv~-
ity coefficient for thie part ie 1.88°, and therefore the temperature must
change by 1.88 x 0.7 =1,32 by the end of the 2nd toeth. Censequently, the
transition to the 8va-tooth muat correspond to & temperature of =32,7=1.32 =
=34.02, which is noted en the diagram at the transitdon from the 2nd to the
3rd tooth.

Then 1.88° is subbracted from the temperature -34,02 and we obtain the
tamperature =~35,90°%, which sorresponds to the transitien from the 3rd te

The comb 1 ciley o led,
the 4th tooth, etc. Ehetpetir-ti=bhhewdabed in the same way for increasing
temporature, except that the temperat% is inereased by the sensitivity
‘o"g‘ruponding. to the given part. In the exanple given, the 2nd toeth of
the 15th seotién will correspond to M temperature of (-32.7){-(0.3.’( 1.88)=
- 32./% M}X

-32,1. Further, ~32visirmingd = 30,26 = -30.3, which corresponds to the tran=
sition from the lst tooth of the 15th section to the 4th tooth of the lith
section. This calculation is continued up to the l3th section, where a new
ﬁm of 1.66% per tacth is added.

All calculations are made aceunte‘ to 0.01°, and then rounded off to
0.1°. Calculation of the cemb ahould be checked in the fellewing manner.,
The number of degrees correaponding to a 10-tooth displacement of the conb

4s subtracted from the tempsrature for the first transition (-Sh.0° in the

oxample]. The temperature sbtained should be found en the comb ,):c::chbn'- ’ f

(a3 77
whee the mﬂ%f the comb is decorrect, In the example, we have

-Sa.0°-(l.88°x10)~=-3h.0°-3.8.8°= -5218°. This temperature cerresponds to

caleulalia
the transition to the 18t tooth of the 18th section and thus the n
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calevlaTion
of the comb was correct., The ‘c-‘t&hﬁ" 1s checked in the same way for in-
oreasing temperatures, If dhews "n less than 10 testh) oo a part with a

given coefficient of sensitivity’, the temperaturo change should be caloul-
ated for the number of teeth available.

When the sensitivity is rectilinear, the computation of the nomb is
simplified, Caloulation of the ccmb ocan be done rapidly and conveniently

on an nddinq_ machine. After completing calculation of the comb, proceed
ﬂ Cofvm

teo m&-ﬁ on the reception blank.

e
4o FL1L eut the "t°" column, writingAthe temperatures fer the-mements
when the aig?le chunge b,
ow 'n

ahould be kept in mind in f£illing out this column:

1, For nm heard at O minutes, 00 seconds, write the temperature
bofore launching (and not that of the ground check) in the "¢°" column, In

e TR ST

the example, this is equal to -32.0°.
i &
1 2. The temperature is not wmh\ for temperature signals which

ey

Gty

are repeated in connection with the beginning or end of pressure/-’f’ /s,
3. The temperature is not recorded for the first temperature signal
heard after a lapse in signals, since the part of ths tooth in which the
) s
contact arm is resting when the signals igonot known (line 18).
4. The temaerature is nmd/or the lust temperature aignnl in recep~

f tion even when this signal icis.. repeated, This exception is allowed 4m
N becavs ’
M’oJx the small temperature changes in the stratpsphere, If this were

not written down, it would cause frocessing e gLoP (decrease the maximum

‘ e 3
hhight of ascent) v case/3 to 5 minutes befors the signals
actually stopped.

Example., Let us consider the tempuraturu entries for the sesemsignals

e i T AT BTG SR

rya’ w:—*-‘:‘fj
ox\n::me o 7/121 (Table 12). The temperature -32.0° is entered for the

a
noment O minutes, 00 seconds. Owing to she temperature inveraien, the con- '
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tact arm [irst moves in the epnoaite directien $0.tkevath tooth of the lith
\lu habement

section. A h/gm“r S the end of the Lth tooth of the Lith section corred=

ponde %o l,tulpontun of =30.3%, which is noted in the 1O golumn., The

nlered, r) .
temperature is no nobed Tor the "4" gignal at b minutes, 00 seconds, be-

signals. The temperature is not noted for the X signal at 7 minutes, 80

seconds, for the sane reason, At 8 minutes, 4@ seconds, the n2" signal

S G

ig received, i.e., the inversion is passed, and the contact arm hps-again
moved downward. 4

At 5 minutes, 60 wecends, the contact arm hus moved to K, the control
teoth of the l2th sectien, and this trunsitien Ethe end of the first tooth

and the beginning of the secend) cerrosponds to & tdmperature of -11.1°%

S Sy

Next, the inversion is passed, and the contact arm again atarts to move
downward aleng the comb. At 8 minutes, LO seconds, the u2n gignul is re-

ceived, i.e., the contact arm 18 reating on the transition from the end

e SRR T TR

of the 1st tooth (K) to the beginning of the second, which corresponds to
a temperature of -11,1°, Thus, the ssxe temperature is rocorded for the
eignals at 5 minutes, 60 seconds, and 8 minutes, 4O seconds. |

After 20 minutes, 50 seconds, the signuls were interrupted, which was
note‘d by & heavy black line (_.__-}. At 21 minutes, 40 secends, the sig-

A R B S S -

nals reappeared, and the "3" signal was received, lowever, since the true
position of the contact arm on the 3rd tooth is not known, the temperature
for this signal is not entered.
lopse rale
At 39 minutes, 60 ssconds, the deoreuso—in be-
Secrease <§ .

gins to showsesown (t.repopnuse), jor the "3" signal is hecsived for 9 minutes
and 30 seconds; at 48 minutes, 90 seconds, the contact arm begins to move in

the opposite direction (the tropopause inversion).
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Ao-fa-oiERr-tram=the-absve Lhe same temperature is entered (=56,6%) for |

the "3" gignal at 39 minutes, §0 seconds, and the "2"gsignal at 48 minutes,
/ J eh T
90 secenda. The temperature is mter the !‘zﬁ}g’lmﬁ,‘éopaud at 53
/
minutes, 00 secends on the basis of point 4 (page 3, text).

1 /s
We now donsider some peculliarities enceuntered in 2 ot the ngen

coluan, _ )

Case 1. Let us suppose that(ses=tie L7y asce /::y two adjacent
plates of the temperature cokb become shorted. In thie case, thé lower sig-
nal with res-ect to the number of dots will be missing, and the higher sig-
nal will be heard instead. let us assume that the lst and 2nd plates are
shorted, Tho :&iﬁ'&ﬁ’or the lst phate (single dots) will then be missing.
The indication that these plate‘arc shorted is the duration of the signale
of the 2nd plate (double dots), which will last considerably longer than
the neighboring plates, A.md the absence of the lst platd signals in recep-
tien. In filling ocut the "tO" goluan in this case, write the temperature
for th: transition to the lst tooth, instead of the 2nd, in the line of
jthe 2nd signal. The temperature for the transition to the 2nd tooth is
generally not entered, since the time when the contact arm moved te this
teoth im unimown.

Case 2, The m}éﬁen an inversion layer with twe plates m.

We assume that the temperature signals in this case have the following
form (Table 13)(see pafer§ of reference 2 in bibliography).

Table 13 - Fntry of Temperature Signals
T

ime Contacts CrTimeis Contacts

Min, Sec. 3 n B kin Sec S n B

0 00 6 3 x - 50 6 I x

- 25 - 4 - 3 55 7 2 x

1 (00] Vi 2 .- 5 40 - K x
2 00 - 2 x
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Sinoe tho 18t and 2nd oems are shorted, it is not known whether or not

afd
the contact arm touched the 2nd toeth pbefore .{ﬁn returning to the 4th toeth.

(Corre wnaing Bo Me Chengt)
Therefore, the temperature -GomEanxitian fron the 4th to the lst tooth

e,

L
should be written in the line "l ain., 00 sec," and in the line "2emn., 50
sec.". The Wmumrrm 5 8c."

o m.u..-»,..n‘v.'ﬁ'.li\’n. am A Skl

.MW.

Case 3. TNM‘%&M. bheshibgveef the 'atrateuphore with two
plates shorted,

Wie assume, as before, that the lst and 2nd plates are shorted and that
the following signals are received (Table 1L).
Table 1 - Entry of Temperature 3ignals

Time Contacts Time Contacts
Min, Sec, S n B Min, Sec. S n
L5 00 = b - 47 35 - 2 X
4% 50 = 3 - 49 10 - 2 x

MR EN Signals Stop
In this case, the temperature of the transition from the 3rd to the
2nd tooth is written in the line "47 min., 35 gec.' of the "tO" column.
The temperature is not generally written for the last signal (49 min., 10 sec).
Case 4. The signals of some tooth are missing because of M“
*%: :‘Ltho given plate. For exemple, let the signals of the 3rd
tooth be miseing; then the signals received will be of the follewing forn.

Table 15 - Lntry of Temperature Signals

Tine Contacts Time * Contacts

Min, Sec, S n B F ° Min, Sec. 8 n B +9
0 00 151 x - =320 - 75 -1 x = =246
- 40 mwy x - =30.3 - 90 134 x = =22.7
1 20 - _x - = 2 15 - - x - -
- 50 - K x = =26.5 - 40 -2 X = =19.4

In this case, the temperature is not eneered for the 3rd signal omdbbed,
but the temperature should be entered for the-followlbg gbahal}nginod. the
time when the contact arm moved to this tooth is known accurately. Ihen all

theas points are laid out on the graph, the omitted intervals are cennected

uy s sute ows.— CONFIDENTIAL
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fig. 78. Calibration Chart of the Temperature [lement of HesemdeNo 7/121 £
(Instrument No. 4399),
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5. Lay out the temperature values on tga graph and construct the curve
t showing the change of temperature with time,
On millimeter paper, M the temperature along the ordinate i‘.’;’:‘m
soale 0,5 om,w 1° (1 m."0?2°), and the time along the absSbwes in the scale
0.5 emo+ 1 min, (1 mm 20,20 minute), Then lap=ewt=the pelmbe and connect & /e /9“6
th.é‘th straight lines. The graph of the distribution of temperature for

the example givon is shown in Fig., 79,
If there is a lapse of more thm‘two teeth in reception, the peints
on eithereside of the lapse are connected by a dotted line, and the tempera~
levels pasved are)
ture’ taken from the graph for the urips the lapse @& Put in paren-

theses and not included in the telegrums. If the signals of one or two teeth

are omitted and the tem/peraturc curve is uniform, these bswssier points are
Sold line
connected with & soddnbgisese the same as other intervals,

The temperature curve usually has a number of breaks » called special

-

points. The apecial points of a temperature curve include the beginning and |
end of an inversion, isotheres, the section of the curve whehn the desasase f
lapse rolfe oSecreases

: in'-e&perﬁuo—w&wt -dhowemiown, the beginning of the stratosphere,

the maximum height of ascent, and the height of the lower boundary of clouds, !

! We introduce seyeral examples of temperature curves with special points.,

;} : Case 1. A retarded temperature dx-o;:’.5 Such a case oscurred at the Bukh-

' { s//arandg

‘ ta Tiksi polar station on 1 July 1943 (nasende No 1, instrument No 2); the

pntries are shown in Table 16,

; Table 16 - Entries and Processine nf Signala
: Time Contucts  t© Time Contacts  t° -
; Min Sec 8 n B Min Se¢ S n B
i 0 00 7 2 =~ 134 3 70 - 2 x =
i - 40 - 2 x - L 80 - 2 -~ -
e - 80 - K x 120 5 5 - 3 - 6.2
o 1 3 - 4 x 105 6 30 = 4 x° 47
w = 9 8 1 x 91 7 00 9 1 =y 33
i 2 30 - 2 x 7.6 - O -~ 2 x° 1.8
- 60 - 2 - - - 80 =~ 3 x 0.  Fig. 80, Temperature
f Curve with Table 16

The construction of the curve is clear from Fig. 80, The section of the
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snialler
ourve ab is characterized by a\hnr’grndiont » and & and b are special points,

Cace 2, Hepeated alternation of adjacent. aignals. An example of the en-n
try of signule and their processing for this case is shown in Table 17 and
Fig. 81,

Table 17 - Entry and Processing of Signals

Time Contacts  t° Tine Contacts  t°
Min, 8eec, S n 86 Min Se¢ S n
10 00 13 1 ° 20,5 12 50 = 3 - 24,9
- 0 - 1 - - 13 00 = 4 =~ =249
- 0 - 2 = -2l.9 = 70 = 3 =~ =249
11 0 - 2 x' = A7A 00 = 4 =~ <24.9
- 0 = 3 x =234 = KO L 1 - =26,3
= 60 - 3 - - 90 =~ K =~ -27.8
- 80 - 4 = =24,9 15 20 - 3 =~ 29,3 Fig. 81, Tempera -

ture Curve With
Table 17

The temperature curve for this case is shown in Fig, 8l. 1In this case,
the section ab iz characterized by an isothermal,
Case 3, Temperature inversions, The signals are heard in reverse order

in temperature inversions. Ixamples of the entry and processing of sig-

' nals for these cuses are shown in Tables 18 and 19 and-i"l-‘gu 82 and 83,

/,_,!g/ia_:ln/c,
Table 18 - Entry and Processing of Signals (Wesemde No 1/94, Instrument No

2413, Bukhta Tiksi, 12 November 1943)

Time Contacts 1° ,Time Contacts to
Min Se¢ 8 n B_ F Min Se¢ S8 n B F

B 00 13 1 x} - -9 - 0 - 3 x 3 L.l
- 80 12 4 x =~ =169 7 30 - 3 % - -
1 90 13 1 x = =169 = 9 - 3 X - .
2 60 - 2 - - -].813 9 w - “ X - -15.5
= 90 =~ 1 = = =183 = 40 13 1 x =~ al6.9
3 30 12 4 = = =169 = 85 - 2 x - -18,3
- 90 - 3 xb - 2155 10 20 - 3 x - -19.8
L 40 = 2 x - =140 = 80 =~ 4 x - =21.3
5 00 = 2 =~ = = 1 00 = 4 = - =
6 10 - 2 % -

CONFIDENTIAL
CONFIBENTIA

Declassified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-9

s AR o e e st 2




[
-

Declassified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-9

"/e‘b"
GONFIDENTIAL
GONFIDENTIAL

/a;dm:anJe_

Table 19 = Fntry and Processing of Signals (Rewwmde No 3/96, Inetrument No
1557, Bukhta Tikei, 23 November 1943)

Time Contacts t° Time Contucts t°
Min Se¢ 8 n B F |/ Min S S n' B T

0 00 16 1 x = =328 2 10 - L x = =248

- 2015 4 x = =37 = 50 14 1 x = =262

- 40 = 3 x = =303 3 O - 2 x = =27.6

- 80 = 2 x = =29,0 4 80 - 1 x - =27.6 ,

- 90 - 2 - - - ! h 55 - l - - -

1 20 = 1 = = =276 5 W0 - 1 - -

- 60 4 - - ==26,2 - 80 =~ 2 X - -2706

- qm- &4 x3 - - 6 20 - 2 - - - .
T g0 - 3 x = -24.8 7 00 = 3 = = <294

The follewing are special points
on Fig. 82: points 1 and 2, the beginn-
ing and end of the isothermal; point
3, the beginning of the second isothem=~
alj 4, the end of the second isotherm-

Fig. 82, Form éf Tem~- Fig.83. Form of (al and the beginning of the inveresion}
geratura Curve for Temperature Cur45, the end of the inversion und the be-

Table 18 ve for Table 19 |ginning of the third isothermal; 6, the

P 0
end of the third isethermal and the beginning of the section with a nutarded
Sfapse rale ) fow [aprsc rafe.
Mp; and 7, the end of the aection with the retanded—bemperature
drep. The following are special points on Fig. 83: 1, the beginning of the
inversion; 2, the end of the inversion and the beginning of the isethermal;
3, the end of the isothormal; 4, the beginning of the second isothermal;
and 5, the end of the second isothermal,

‘ Fhootd e e n bered
Note. In taking the data from the graph, 1t shewdd be ioph—immmiwd that
special points with identical temperatures which are less than 0.5 minute &

3d10s nde
opart in time (for a normal vertical speed of the M’QJ 300-400 met.ars

per minute) should be coneidered as one point
_Alenebubho-twempaintE. AL vertical speeds greater than 4,00 meters per min-
ute, this interval (0.5 pinute) is shortened, and for speeds less than 300
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meters per minute, lengthened, The difference in the heaight of the points

bounding the isothermal should net exceed 150 to 200 metera. The special

peintes 3 and 4 on Fig, 82 and 2 and 3 on Fig, 83 are examples of such points,

PPepro jRowse
¢  Case 4. Representation ef the behavior of temperature in the %’0 wad
£ ancedwege stratosphere, Examples of the behavier of temperature in the

Y G

wgpnuu and strutosphere most characteristic of the Arctic are shown in v

Tables 20 and 21 and Figs, 8 and 85, '
Aordrosonte 1

Table 20 - kntry and Processing of Signals (Nessmde No 2/124, Instrument
No 2924, Bukhta Tikei, 5 april 1944).

Time Contacts  t° Time Contacts t°
Min Se¢c S n B Min Se¢ S n B

2, 2019 1 x =557 3 50 = 2 x =528
25 00 = 2 x =57,2 33 00 = 2 = -
- 30 - 2 =_ = 3 2 = 1 xh-5.3 ;
26 5 - 2 x3 - L0 20 - 1 - - 1
28 00 - 1 X "57-2 Lo 50 - l+ - "a909 !
29 30 - 2 x =57.2 43 00 = 4 = Signale 3
Stopped ;
4
30 40 2 - - 43 50 = =~ =~ Undecipherable
31 30 - 1l = =57.2 - - = = = Signals of 4
» 32 20 18 K x =557 = = = = = Descent i
‘ 33 00 = 3 x =543 ~ - = : 4

FAadiagonde
Table 21 - Lntry and Processing of Signals (Kesemde No 10/18, Instrument

Ne 1002, Bukhta Tiksi, 20 July 1943)

s WA A

Time Contacts 19 ¢®  Time Contacts t°
Min Sec 8 n B F Min Se¢ S n B TP

27 50 = L = = =434 38 00 = 2 - = =41.8

- 60 - 4 % - 39 00 - 2 xMo -

29 00 16 1 x = =450 41 10 - 2 = = -

0 5 = 2 x - -h6.,6 4h 60 - 2 =x15- -

- 80 - l X = -‘06 . 6 l‘? 30 - 2 X - -h l 0 8

32 50 =~ l = = - Whistle = Retatien
33 40 = L = = =45.0 with in~- Retarded
3% 10 - 3 x = 43,4848 00 =~ =~ terrup-

tions
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Fig. 84, Form of the Temperature Fig. 85, Form of the Temperature
Curve For Table 20 Curve For Table 21

If the boundary noints of shrisothérmal] for example the points 1 and
[ =

2 on Fig. 85, are less than 0.5 minute apart in time, ﬁ- special peint
should be takenﬁ the middle' of the section betweon these points.

Case 5, The beginning of an inversion or the end of an isothermal
has been omitted. This case is shown in Table 22 and in Fig. 86.

Fsdie ronde

Table 22 - Entry and Processing of Signals (Rwsewse No 6/103, Inatrument

No 978, Bukhta Tiksi, 28 December 1943)

Time Contacts  t° Time Contacts t° _
Min 8e¢ S n B Min Sec § n B !
0 015 2 - ~3%0 5 60 - 3 x = :
- 2 - 3 x2-377 & 60 - K x =307 i
- 60 = 2 x =37.7 9 30 - 3 x =30.7
1l 50 U, 3 x - 10 50 = 3 = - |
2 70 - Kk x -307 1 20 - L - =325 |
3 8 - 1 - -29.0 1 5 = 4 xb - !
4 10 - 1l =x - 12 30 15 1 x =342 ‘
N 60 = K =x =-29.0

The peints a and b, and also the peints
¢ and d are not connected, and the data for
the heighte included between these points 1s
not taken down. The first two points are not
connected becn.\g_z it is not known when the iso-~
thermal ended’&ndl the inversion began. If, in
v this case, there had been but one point, con-
| firming the beginning of the inversion, the point
8 D could have been connected with_g by a dotted
line, given & substantial lapse Cn'ora than two
teeth), The temperature data would have been
taken dovm and put in parentheses, but would not
have been sent in telegrams, If the lapsc was
-8light (less than two teeth), the points could
Fig. 86, Form of Tempera~ have been connected by a solid line. The points

ture Curve for Omission c and d are not connected becuase it ia not
of Beginning of ‘Inversion known where the isothermal ended (2,c8. Points
or ind of Isothermal, 1, 2, and 3 would be spetlal points-in this case.
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61 Procesaing of Humidity Signals, \v
Té"humidiw signals semsbets “;)f'indinz

the values df relative humidity oorrupondiyr to the
meS
Mvhon the signals change, i.e., the I'“l when
MOVI‘-!
the contact arm ie u{r frem one tooth of thehhumidity

comb to another. The following steps should be taken in

o
o
£
i
i

procesaing humidity signals: :
& X. Find the gorrection for the displacement of the

. 'm mvelver Ando’ﬂ
humidity comb, M l-oatﬁdf- the value of rel-

ative humidity corresponding to the position of the con=-
et
tact arm for ‘check in air on the calibration chart
for the humidity element (Fig. 87) and subtraction of it
from the valus of relative humidity rom the
hygrometer (or from wie psychrometric tables, if a reading
was also taken from & wet thermometer).
In the example given, the contact arm was resting

on the 4th tooth 0.8 from its beginning, This position
according to the calibration chart corresponds to a

P relative humidity of 705, On the graph, the valuss of

@ m

; relative hpmidity are placed along the ordinate iﬁ‘-’-ﬁha

scale of 1L mmwl¥, while along the abscissa are the teeth

b Fig. 87. Calibra- of the comb in the actual width, i.e., from 1 through
i tion Chart of the

¥

i Humi ty Element 6, 2 millimeters each, and from 7 to 10, 3 millimeters
h aderwye

| of o 7/121

b (Iabbwument L4399). each,

¢ s Bntent P

‘; In the exam»le, the relativa humidityaaccording ;'_the hygrometer be-

is eqmad=te 83%, Subtracting 70% from this valus, we ob=-

tain the correction of -13%. This correction is W on the front of

C CONFIDENTYY
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fkucaérﬂ. '
the blank and in tha upner part of the "F, £" column and in-

troduced in all J.nt:l.vu hunid@taknp from the calibration chart.
& A% For the time O minutes, 00 seconds in the "F, %" column, enter the

¥

relativo humidity observed at the time of launching (noted on the frent of
the blank). In the example, this is 83%,

c,a’. Next, the valuas of relative humidity must be found for the timas
of change of all remaining signals. In the example, the 5th algnal was re-
cedved ut 1 minute, 80. seconda. According to the o;librution chart, the
beginning of the 5th tooth oorrupondi to a rolative humidity of 69%. add-
] ing 134, we obtain 82%, which is <in‘t.m'ed in the "F, #" tolumn in the line
| containing he=imxerdptiocot the "§" signal,

At 2 minutes, 60 seconds, the 6th signal wae received, %f
to 4 relutive humidity of 73%. At 5 minutes, OO seconds, the 7th signal

was received, rorresponding to a relative humidity of 65%.

F'rom this point on, the humidity contact arm rests on the 7th tooth,
and the signals are therefore repeated. The @mue not en-
tered for ﬁu rensated signals, withe the exreption of the last eigndl in
recept‘;gr;: W‘?ﬁl‘f‘&"‘ﬁu‘i{my foundmfionmvhireh must be e?'.’;’é“&/ffn the
example, 65% at 34 minutes, 50 seconds).

d,}(. If the signals change in theﬂhmcé order, the hunidity is taken
from the calibration chart for the end of the tooth instead of for the be-
ginning, Fr oo le

73. Conatruct the curve for the change of relative humidity with time,
On the same sheet of nillimeter paper used for Lhe temperature curve (Fig. 79)
| &-out the relative humidity in the scale 1 mm =1% aleng the ordinate, and

use the pmevieeexidting time scale aleng the absseissa. The points laid out

Jnﬁencim}.ed by squares and connected byfine straight lines,
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8. Processing the Presmure Signale. )
phesprrspards L1000 )
‘Processing-of {ho pressure o gnale Amku it possible-to determine the
(LYo sonIg) Ipe *
height of tho 'sasende at any moment and l&&tﬁn the distribution of pres-

sure with height.

{ m@»\/{m the calibration chart of the pressure ele-
— 3

ment (Fig. 88) and the\table of ordinates of comb teath (Tobles 17 and 18

of the Symposium) are ua;&‘{ From the latter, the distaunce from the begin=-

ning of the comb to the middle, beginning, or and of the teeth whose sig-

nels await procesaing is found (the so-called ordinates are found). Having

e e P e il

made the proper corrections in these ordinates, the /_@eameor- ‘
responding to them are taken from the calibration chart, The heights are
;ound dcoordlng, to thoupressure from the hypsometric table. Then a graph
is constructed of the change of height with time and the change of pressure
with height (Fig. 79). Bhe height at which the i’ as Located st any
Mﬁ'?;r ascent and the values of temperature, pressure, and humidity cor-
responding to this height can be @etermined by using 'e-ﬁo’ol graphf,

Before we discuss finding the ordinates, we esmwil) consider in more
detail the construction of the calibration chart for the pr.eaaure M

(Fig. 88,

The sensitivity of the pressure alement (the Bourdon tube) depends upon
the elasticity of the material, the angle of bend, the dimensions of the tube,
the degree of vacuum, etc. Therefore, different elements.will cause differ-
ent displacements of the pointer connected with them for an identical changd
in atmospheric pressure. Consequently, in order to know what value of atmo-
spheric pressure corresponds to any position of the contact arm on the comb,

L st u,g"f" Adyt
there~mustmise “L calibration chart for the given element =veisisaisie.
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Line of Separation

Calibration Chart of

Pressure Llement of

r fw.m-r
e 1399

Line of Separation
j'p,' d:{/o-rond;_j
Fig. 88, Calibration Chart a# the Pressure [lement of’ Rwsswe’No 7/121 (In=

strument No 4399) ,
°x_fﬂ.ne of Separation Indioa‘omthat part 2 should be placed on top of part
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The pressure olement is calibrated in the Calibration Bureau (saa refer-

sr,y.:"'u yonde )
ence 6 in bibliography) in the following way: the reeewde i installed un-

der the bell of a pump and varieus preesures are created by pumping out the
air under tho ball, The position of the contact arm on the comb is read
for definite pressures according to the mancmoter, A short table is com-

pilled, such as Table 23, and thim table im ueed to wiconatruct the oali-

Table 23 - Calibration. ...
/?-.\JAO]"JM‘J
Table of a KuWSRde Pros-

sure Hlement at t =18°

bration chart. ' o

(pvdiovande 1 ‘
The pressure combs for' resendes ‘are produced i}

with high precision; the width of the individual

P Instru- Ordin- teoth and the celluloid gaps, and also their

ment No ate [
4399 ) ¢ distances from the beginning of the comb are iden- o
760 20 (0.9 30, oty oy :

650 3¢ §0.9) 58.0 tical in ui% a given model. There-

550 5c (0.5) 82,5

450 7a (0.1) 107.0 fore, the distance from the beginning of the
350 98 (0.1 131.8 reetividval Vi
250 108 (0.9 156.7 comb to the beginning and end of the imvidwirdwel o
150 12s (0.8 181.2
50 158 (0.1 207.9 metal teeth is measured once only. The table
grane wp kF

aemplied’ from this measurement (Tables 17 and
18 of the Symposium) is uesd to find the ordin-
ate for any tooth of the comb, i.e., the dis-
tance from the beginning of the comb to the be-
ginning, middle, or end of any tooth.
older mode! padiosondes .
Note. In resef@wsoi-eddensmodeis, the teeth width is slightly different
. raionn mégJ
from that shown in Tables 17 and 18 of the Symposium, If uc\}ch 4}_ resonde 15
Q7 Ernd/ler

launched, the signals must be processed from a table of viibhmetes for the

radasonde.

given -rasende model, If such tables are not available, the ordinutes must )

¥ be taken directly from the calibration chart,
\ rdd'oxoor/c/
The calibration chart can be drawn up easily from the|esdmwsende /cali-

bration table (Table 23). The pressure (1 millimeter of the graph equal’ e

CONFIDENTIAL
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2 millimetors % pressure) is lald out along the ordinate on millimeter paper,
The ordinates from Tables 17 mdga of the Symposium are placed along the @
abscissa. Thus, on Mg, 88, the first peint gorresponds to a pressure of
760 millimeters and an ordinate of 30,6 millimeters. The latter is caloul-
ated in the following manner:

When the manometer indicated 760 millimeters, the pressure contsot arm
rested upon 20 (0.9)s As seen from the comb arrangement, 2¢c is situated
petween 28 and 3s. According to Table 17 of the Symposium, the ;nd of 28
is 22,5 millimeters,fand the beginning of 38y 31l.5 millimeters, from the be-
ginning of the comb, Thus, the width of 20 is 9 millimetera and 0.9 of
this width ie 8.1 millimeters. The beginning of 2¢ (the end of 2s) corres-
ponds to an ordinate of 22.3 millinetex’- consequently, 2¢ (0.9) corresponds
to an ordinate (i.s,, a distance from the beginning of the comb) of 30.6
alllimeters, WM;M ’;;l{ne value can be obtained
from Table 18 of the Sympésium.

The secend point correaponds to a pressure of 650 millimeters and an
ordinate of 58,0 millimeters, calculated in the same way. On the curve ocb-
tained, the baginning and end of all metal testh are noted by veriical
marks to corresponde with the ordinates of their beginning and end, and the
number of the corresponding tooth is written in each section. Thus, the
calibration chart makes it easy to check whether the width of the téeth on

oomé radr esond

the celsia of any presende grreaponds to0 the values given in Tables 17 and 18

of the Symposium.

radiosonde
Notes. 1. For greater accuracy in processing the results of\pms:’ﬁ?

cents, the width of the teeth (and conaequlntly, the ordinatea»\are thnsader-
rAW e U
ed to be thrne ‘cimeu their actual size @W the chart

2. The nne lordinate" is used in the discussion becauss it is widely

used in radié Bounding practice. actually, the ordinatss, i.e,, the dis~
Toa T lo0d 007
tances from the beginning of the comb to ite various peimts, are sebmiewm

along the abscissa of the calibratlon curve.
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The elasticity of metals depends upen temperaturee and therefore the
sensitivity of the pressure element will be different for different pree—

temperatures, Twe callibration curves are laid out so that a temperature

correction can be made to the ordinates taken off in processing. One of
these 1o laid out for a peaitive calibration temperature (,‘J.S° in the ex-
ample -given), and the other, for a negative tamperahure (=55°), The scurves

usually intersect &b.a point called the eompenaﬁhn point,

\ The calibration chart drawn up is out out in a shect (see Fig, £8) and
Jlas )J'J'j

attached to nchm “The first heavy vertical line on the calibratien ey

dhart dntersscting the ourves ueunklly corresponds t.0 an ordinate of 50
millimeters, Usin,; this, the values of the ordinates for other points on
the curve m; be sasily read. For example, rfor a pressureeof 7,0 milli-

meters, the ordinate (on the positive curve) is 36.0 millimeters, for

4 pressure of 700.millimet.erl , 45.8 millimeters, etc, q

e of pressure eigna;l,: conehshs x.K Sw' (of operations, *\
Below, they are described in detail in the order which has been found to
be effieient in practice,

9. Calculute the correction for the displacement of the pressure con-
tact arm.

If the position of the pressure contact urm on the comb is read and
the pressurs corresponding to this position is found on the cakibration chart,
the pressure taken from the chart and corrected for tempsrature should coin-
cide with the atmospheric pressure obserfed at the given moment if the in-
strument is in good conditien. Conversely, if the position of the conta;:t
arm is found from the pressure observed according to the calibration chart,
it should cerrespond with the actual position of the contact arm on the comh

after a correction in the ordinate for the temperature Hifferenca., As wee

CONFIDENTIAL
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was previoualy pointed out, tha difderonce in the pressure ordinates accor=
ding to the ohart and to tho instrument must not exceed 15 millimeters. Tre
jrecuasim, of pressure signals usually begins with finding the=vsbwews! this
dif:‘eroaoo, or, as it is called, the correction for he d’w of the
pressure contact arm.

In the line for the time O'nikutes, 00 seconds in the column "Abe, mm."
of Table 12, the utmonpherﬁapreuuro , corrected and rounded off in milli-
meters (774 millimeters) is entsred, The temperature according to a dry
thermometer, read before launching and rounded off to integral degroes (=32°)
is entored in the column "t° mam, pressure", Naxt, take the cddinate
corresponding to a pressurqof 77, millimeters from the positive w:
tion ourve with an sscuracy of O.l millimeter, which is equal to 27.3 milli-
meters. The given ':w iil'xjwever', would have this ordin:te only for a
temperature of +#18°, In the example given, ﬁ-.!-rsub:}wbeﬁe-o temperature
o;- -82°, The calibration churt shows that the ordinute increases in this
section of the comb when tha temperature decroases (in the transition {rom The
positive to the negative curve), Consequently, the -&:— ordinate at £°= -32°
will be groater than the the 27,3 millimeters taken for t%= 4180,

The temperature correctlon can be found sf&i ‘:,l;ortiom: a. 73° tlemper-
ature drop (18°#55°273°%) correaponds to a 5,1 millimeter increase of the
ordinate, and a 50° temperature drop (18% 32° = 50%) corresponds to an x
increase of the ordinate, or 73/50 25.1/x, and x =3.5 millimeters. These
calculations can be made quickly and accurately on la m.

Thus, the true ordinate for a temperature %= ~32% will be 27.343.5
30,8 millimeters, The value cbtained is entered in parentheses in the
"War." colurm under the uncorrected ordinate (27.3). Thus, the ordinate
according to the calibration chart ég/the "ordina’ce according to chlibrytion Y
as it is cabledis equal to 30.8. Wha'o ﬁrdinate m-tha huwpu ition of

)
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was previously pointed out, the difderonce in the preasure ordinates ascor-

ding to the ‘ochart and to tho instrument must not exceed 15 millimoters, e
_processiny of pressure signals ueually begins with findin; the=wsiwe=e this
-:d:l.rrovoﬂoe, or, as it is called, the correction for uﬁ/’w of the
preasure contact arm.

In the line for the time O rikutes, 00 seconds in the column "\bs, mm,"

of Table 12, the amonphorﬁcpreuure, corrected and rounded off in milli-
meters (774 millimoters) is entered, The temperature according to & dry

thermemeter, read befors launching and rounded off to integral dogrees (=32°)
is entored in the column "t© mom, pressure”. Naxt, take the oldinate
correspondin;; to a pressurqof 774 millimeters from the positive m: '
tion ourve with an sscuracy of 0.l millimeter, which is equal to 27.3 milli- |
maters., The givenr:\!w““,\’hmvor, would have this ordin:te only for a :
temperature of #18°, In the example given, tmwmd-hr-kn temperature ;
eg -32°, The calibration chart shows that the ordinate increases in this
section of the comb when tha temperature decreases (in the transition from The
positive to the negative curve), Consequently, the &c ordinate at t°= -32°
will be groater than the the 27.3 millimeters taken for t°=$18°,

The temperature corraction can be found ﬁe‘z ‘:’:portionc: a. 73° tempur-
ature drop (18°+55°-73°) corresponds to a 5.1 millimeter increase of the

ordinate, and a 50° tempsrature drop (18%4 32° =50%) corresponds to an x

{ncrease of the ordinate, or 73/50 % 5.1/x, and x =3.5 millimeters. Theso
caleulations can be made quickly and accurately on .a Wﬂ

Thus, the true ordinate for a temperature %= -32° will be 27.3 3.5
30,8 millimeters. The value obtained is entered in parentheses in the
"War." colwmn under the uncorrected ordinate (27.3). Thus, the ordinute
according to the calibration chart Kzﬂho "ordinate according to chlbbrytion " /

. 2clva

i 15 The o L.
as it is cabled/is equal to 30.8. Whnt,\ordinate éﬁn twweposition of

/
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the contact arm on the comb hewe? The preasure contact arm rasted upon

3n (0.2) during grouhd@sheck in air., According to Table 1R of the Sym=
posium, this pooitien correspondn to an ordinate of 35,1 millimeters .Sme
inrvhnotorr—er{0;2=%=53, This is the so-called "ordinate according teo
:I.natrwiant" which must be entered in the "Ord," colwwn. In order to find
the correction for the displacement of the contact arm, the "ordinate ac-
cording to the inastrument" must always be subtracted from the "ordinate
according to callbration!s In the example given, this correction is 30.8 -
35.1*=).3. The correction cbtained is written in the "Urd," column

and subtracted from the Yordinuee according to the inatrument” in caloul-
ating the ordinates for all m teeth on the p;: {‘comb »
be=proveseed.

10. Check the correctness of the caleulation of the time®when the pres-
sure arn rests in the middle of teeth,

The pressure signals are processed, as was proviously pointed out, for
the middle of teeth, and for the beginiing or end of teeth enly when the sig-
nals for the beginning or end of a tooth are unreliable (aeo'Tnble 12, time
4 minutes, 00 seconds), making it impossible to calculate the time when the
contact arm was resting in the middle of the tooth, The "middle times" of
the teeth should be cnlculatg during signalereception or immediately ﬁ:‘
If if is not done then, it can be done at this.atage of processing. The
reception blank should be inspected onee more to see which teeth should be
processed according to the middle, and which according to the buginning or
end, ' If a tooth should be processed according to the beginning or end, the
mark V will be seen opposite the time for the beginning or end of the tooth,

Having completed the check, start to €illiin the "ordinate according to

the instrument" for the pressure signals received.
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11, Urite down the "ordinates according to the instrument" for the teeth

to be processed,
Sy g $1ume

The ordinates are writeen down from Table 17 of the M-ﬂn and enter=-
ed in the "Ord." colwmn in the line whose time is closest in time to the
"middle of the tooth", In the example given, the 4th tooth 1s processed
sacording to the middle, and therofore the ordinate of the middle, 61,5
millimeters, is written domn; the same is Sameor the testh 5s, bs, 7s,
8s, 9s, 10s, and lls. The end of the l2s3tooth Was, not received bedause
the instrument had hegun to drop, and therefore the tooth 12s is processed
according to the beginning, The ordinate for the beginning is 174.0 ma.

12, Make the correctinn for bhe displacement of the contant arm in
all "ordinates according to the instrument” (in the QW,/(:aubtnet Le3
from all the latter,. and write the corrected ordinates in the "Var," column) .

13, Find the temperatures for the middle, beginning, and end moments
of the pressure teeth,

The temperatures corresponding to tie 'middle moments" (and also to
the beginning or end moments, if these are used in processing) are nseded
to make temperature corrections in the pressure taken fpom the calibration
chartdand in the thickness of the layors, These temporatures can be taken
from the graph of the distribution of temperature with time, constructed
when the temperature aignals wers processed (Fig. 79, II).

Thus, in the example given, tho temperature is -ll.l° or -11° rounded
‘off, for the middle moment of the 4th tooth, i.e,, for thamb 6 minutes,
70 seconds, This temperature is entered in the column "t®, mom, press,"

in the line whers the ordinates for the 4Lth pressure tooth are written., For

77
the middle of the 5th tooth, 1.e., for the mﬁnﬂ'— 10 minutes, 75 seconds, wee
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find by the smme mathod a temperature of -13.h° or -13°, pounded off. The
temperatures for all remaining teeth are calculated in the oane way.

1. Caloulate the average temperature of the layers.

The average temperature of the layers is necemsary in order to maloul=
ate the temperature correction for the thickness of the layers. The aver=
age temperature of a glven layere is nonsidered to be the average af "the
gowperatures at the bounduries of the given layer, taken from the "€° mem. ‘
press." column,

The average tamperature is calculated to an acouracy of 0,5°, Thus,
in the example given, the average temperatura of the layer from the begin-
ning of ascent to the time 6 minutes, 70 seconds is 233—:,3-1-11-12 = -21.5‘°.

For the layer between 6 minutes, 70 seconds and 10 minutes, 75 sec-
onds, it is ecual to ~12,09, for the layer between 10 minutes, 75 seconds
and 15 minutes, 60 seconds, ~15.0°, ete.

The average temperatures obtained are entered in the 149 mom, pressu"
column betwesn the corresponding extrems temperatures.

15, Take the pressure and its "temperature difference" from the cali-
bration chart.

Take the value of prassure corresponding to the correctad ordinates
from the "Var." column from the positive calibration ourve, Thus, for
the 4th tooth, the ordinate is erqual to 57.2 millimeters, corresponding to
a pressure of 654 millimeters taken from the calibration chart. This or-
Minate, however, corresponds to a pressure of 654 millimeters only at a
temperature of {-18° (calibration temperaturs). In the example, the tempsra-
ture at the time & minutes, 70 seconds, was ~11%, The chart shows thg&a
tempsrature drop (transition from the positive to the negative calibration

curve), the pressure increases for the same ordinate, Consequently, the

ONFIDENTIAL

GUNFIDERTIAL

‘
Declassified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-9




Declassified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-9

-/3f=

CONFIDENTIAL
GONFIDENTIAL

preasure corresnonding to the ordinate 57.2 millimeters taken from the imag-
inary calibration ourve for t=<=11° will be slightly higher than 654 milli-
meters, To caloulate the correstion, it is necessary to know how much the
pressure changes (increases in this case) throughout the calihration range
for the given ordinate.

Therefore, while taking the pressura from the positive ocurve (654 mil-
limetera), count the numher of squares along the vertic.l betwean the pos-
itive and negative calibration curves, In the given case, this difference
is 5.5 squares or 1l millimeters of pressure (to an acouracy of 1 milliﬁeter).

This difference (1l millimetera) ls entered in the "t° mom. press." col-
umn over the temperature of the middle of the given tooth (=11°), and the

'preaaure (654 millimeters) is entered in the "Abs. mm." column. Later, the
temperature correction for the preassure will be calculated from this dif-
ference. The sign of tha correction must also be determined for the dif-
farsnce,

The uign in all cases iz determined in the following way. If the pres-

sure increases in the transition from the positive calibration curve to the

imaginary curve (the curve for a temperature of ~11° in this case), the .

preasuie correction will be positive ‘will be added to the »ressure trken
s from the positive curve), If the nressure drops in this transition,the
! correction will be negative, The sign (+ or =) deﬁermined in this way 1s
| placed under the corresponding pressure in the "Abe, MA." column,

In the case considerad, the imaginary line (for -llo) lies between the
calibration curves, and in transferring to it from the positive curve (-18°),
the pressure increases, and the correction is therefore positive. If the
temperature had been ~20° and not -11°, the imaginary line would have laid
to the left of the positive curve and the pressure correction would have besn

negative instead of positive.
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For the middle of the 5th tooth, the ordinata i equal to 72.2 millimetera
and the corresponding preasure is 592 millimoters. There are 4 nm of the g
graph or 8 millimetera of pressure lneludeéd botween the positive and negative
curves for the given ordinate (72.7 millimeters). In transferring from the
poaitive curve to ewe the imaginary mmwve (for a temperature of =13°), the
pressure increases, and the correctien will therefora be positive, Rfter
having recorded the data obtained in the poopar place for the 5th tooth, nro-
ceed to the pronmsaing of the éth tooth, §th tooth, ete.

The pressure taken from the calibration chart for the 8th tooth is equal
to 418 millimeters, and the number of millimeters between the curves is equal
to zero, bescause both curves coincide here; consequently, the correction here
is zero, From this polnt on, the curves cross, For the Gth tooth, the pres-
sure is mqual to 344 millimeters., There is 1 millimeter of the graph, il.e.,
2 millimeters of pressure between the curves, In transferrring from the pos-
itive curve to the imaginary curve (for a temperature of ~46°), the pressure
drops, and the correction will be negative, o J‘“h“‘( aéovy

After having processed all the pressure signuls receive “procefid to the
calculation of the temperature corrsctions.

16, Calculaté:the temperature corrections for the pressures tuken from
the calibration chart. 4

The temperature correction for pressure is calculated on-t-ho-zuh—of
proportions, which assume the following form for the Lth tooth of our exam-
ple: 73°/11 mk = 29%/x, i.e., a temperature change of 73° (the temperature
rangeeof the calibration curves) correspondiato a pressure changs of 11 mm,

and a temperature change of 29° (18° +11° - 29°) corresponds to a pressure

it
change equal to x; hence x-u'-,,-%-z‘g ship mm =4 Ms. This correc-

tion is entered in the "Abs, mm." column over the pressure 65, mm, to the
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right of the plus (#) eign which was previously placed there, gﬁzzkeﬁ:rzfticn
can be caloulatad easily and accurately with the help of a -vogendishnio-swier ,
The corrections for all remaining pressure signals are culculated in the
samd way.

17, Convert the millimeters to millibars and find the height at & tem-
perature of 0°,

ot/
Up t“l about 1937, millimeters were usually converted into millibmrs

from 4 special table, while the height at 0° was found frem &:hypsometric
table. It was found pomvehishivin prastice to unite these two tabley,

which was dene in the Hydrometeorological Service in 1938-1939.

b V. Ye. Blagodarov, aerologist of the Bukhta Tikei polar station, pro=-
‘.% posed a very conygiﬁiiiparrangament of the data of these tnbleaf%;ppendix

1), Thie united table permits rapid locntion of the necessary data. At ;
the Bukhta Tikel polar ;tution, this table im placed on a drum (Fig. 89), f

e P

whi which can be rotated to find 5§£

g g i

the needed data quickly and con- B

veniently. : '§
The heights,/obtained in or- i

i dinary meters are usually convert-
i Fig. 89. Hypsometric table und tuble for

I converting millimeters to millibars, plac- ed to dynamic meters. erhe four
o ed on a drum (N, F. Zhirkov's photo$

j ; pages of examples which follow
+ g
o show how the geopotential is calculated, first for a lutitutdde of 459, and
; then for the latitude of Bukhta Tiksi, or 71°35', The following tubles are
included: Table 25, A - Uonversion of Helights in Meters into Dynamic Meters,
and B = Table of Proportional Parts, Table 26 - Correction for Gravitat ional
Foree if it is Different From 980 Dynes, Table 27 - Correction for the Lat-
itude to the Dynamic Heights, Table 28 - Correction for Latitude For Geo~
potential at Bukhta Tiksi, and Table 29 - Conversion of Heights (in Meters)

A)

to Geopotential for Bukhta Tiksi/,
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In oaloulating the heighte, the latter wpeeunsudlyyffonndffren Chexhgpoo-
metric table (appendix 1) in linear meters, and then converted into dynamic
meters from Table 29, It is more effieient, however, to convert the entire
hyppometric table into dynamic meters, using Table 29 and the table of pre-
portional parts {Bable 25). This wae done st Bukhta Tikei (Appendix 2) and

thus, the height in dynamic meters can be read off and entered in the
"Hiight at 0°" column while sdwzdillimeters are being converted to millibars.
To illustrate, we give an exumple of ueing tha-g_cblua of Appendix 2 to con-
vert the pressure from millimeters to millibars and find the height at 0°

in dynamic meters for the time é minutes, 70 seconds (/th tooth) of the
o example. The prassure 654 mm, corrected for temperature, is 654+, - 658
? millimeters. Irom Appendix 2, w8 find that thia pressure correspnnds to

1 877 millibars and & height of 1157 dynamic meters, uhiih fecorded in the

il :

" "Height at 0°" column,

f 18, Find the thickness of the layers. !

The thickness of ‘the heights between the individual layers ia Bound by
subtracting successive heights, Thus, in the example, the thickness of the
layer betwesn the first and second entries is 1157-(-123) = 1280 meters. The
thickness of the layer batween 1157 and 1948 meters is 791 meters, eto.

19, Chack the correctness of the calculation of the thickness of layers.

This must be done before proceeding to further calculations, becamse an
error hers will enuu an error ineall remaining calculations 'i!&gd
findigg the height. The thicknesses of all layers should be totaled and the
first hdight at 0° (at the time O minutes, 00 seconds) withiits shin added
to this sum. The sum obtained should be equul to the last height in the
"Helght at 0% column. In the example given, the sum of all thicknesses is
11,108 + (-J._23) 210,985 dynamic meters. If this total does not agree with

the last height, the calculations must be rechecked.
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20, Find the temperature rorrections for the ¥hickness of the layers.

The hypscmetric table (Appendix 2) from which the hiights efitered in
the "Height at 0°" column were found is comouted for an average temperature
of an air column of 0%, Actually, in each separata case, the average ten-

perature is not equal to 0%, and the thicknesseefof layere oaloulated from

these heights must be corrected for the temperature difference, If the av=-

eruge temperaturs of & given layer 1s less than 0°, the actual thickness
must be less than caloulated, and vice-versa.

The corredtion (dH) Le caldulated from the formula: dihH_.’é'T;ﬂ dyn. meters
where H is the thikkness of the luyer, t,, is the averuge temperature of
the layer, und 1/273 is the coefricient of expansion of gases., The correct

slide rule
tion dH can bo caloulated easily and convenlently on a dopanbblmio~puienr,
Frequently the ao—cull.ed triangular graph (nomogram L of the Sympooium),
constructed from the previous fow, is used to determine the correction.
On the graph, the thickness of the layers is lald out aleng the ordinate
and the correctkons alonyg the absciasa (along the "diagonal" of thm triangle). .
Thalﬁzoping lines are lines of equal average tempuoratures of the layers. To :
11lustrate, we find the worrection for the first layer (1280 meters) from
this graph. lirst, we find 1,000aalong the ordinate and find the point
where the horizonan.l. 1ine crosses the sloping line, correaponding to a pree
temparu'oure of -21.5% Dropping dovmward from the point of :Lnteruection,
we fhd the corractiqn of 78 meters on the "diagonal" of the triangﬂ. The
corrsction for 280 meters, equal to 23 meters, is found in the same way.
Adding these two vulues , we find thut the corroction for & laye:* thicknsss
preadeod far s [Eptrslont CAINGE \

of 1.28 meters Afa‘eq_ﬁll to lmmﬁﬁern.

21, Determine the height of the r&/&é;‘avar sea level for those times

for which the pressure wus calculated,
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The height im caloulated in the following way: Virite the hidigh of the
station over soa level in the r'irst line of the "Hoight Abe." column, Then
add the thickneas of the firet layer to this h;ight. The result obtalned
ia written in the "Height Abs." in the given pressure line.® Next, to this
height, add the t.hicknou of the following luyer a.nd obtain the absolute
helght of tha«ri‘i/d- 'af. thﬂ time 10 minutes, 75 seconds, eto.

In the example, the height of the utation over sea levol is 7 meters.
The first haight will be ( (1280 = 101) d !‘f dynamin meters, The sec=-
ond height is 11864 (791 - 35) « 1942 dynamic meters, etc.

22, Check the correctnesa of the height calculations,

To the laot absolute height ovor sea level (6606 dynamic moters), add
successively the corroct‘:ﬁr for the thickness of the layers with the re-
verse sign, i.e,, if the it&is negative, add, and if poattivu, subtract.

To the result obtained, add the first height at 0° with its sign (-123)
and subtract the w?or the station over sea level, If tho hdights
were caloulated correctly, the rasult obtained should agree with the last
height at 0° (10,985 dynamic meters, in the example).

23, Conotruet the curves for the change of height with time and the
change of pressure with height,

The ubsolute height over sea level (in dynamic meters) is laid out on the
@ sheet of millimeter paper on which the temperaturesand humidity curves have
been laid out (Fig. 79). The height is laid out along the ordinate (1L mm=m
20 meters) and the time along the abacisea in the ﬁme scale which was pre-
viously used for the temperature and humidity curves (i.e., 0.5 em=1°9),
When laying out heights along the ordinate, it should be kept in mind that
the pressurs curve must frequently be extrapolated to 1,000 millibars amd
(depending upon the height of the station over sea level and the initial

CONFIDENTIAL
| CORFIDERTIAL

‘
Declassified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-9




-

Declassified in Part - iti
in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R0001000800:
. - 86-9

/5=
GONFIDENTIAL

CONFIDENTIAY

prassure}, Therofore, a spacs of 50 mm of paper should be left below the
height of O kilometers above sed lovel.

In the gxumple, the first point is lald out at a height of 7 meters and
a time of O minutes, §0 geconds} the second, for & height of 1186 dynamic
moters and a time of 6 minutes, 70 secends, the third, for a height of 1942
3{73353—?eters and a time of 10 minutes, 75 seconds, etc. The points are
'Qileiodtﬁnd connected by straight lines. Ordinakily, the points will lie
on ona straight line, but cccasionally thern are sharp broaks in the curve.
In the latter case, ona should inspect the chang: in the time roquired for
a revolution of the humidity commutator, which should be entared in the
"F, %" column.

If an acceleration or a retardatiion of rotation i1s noted from bhe tie
required for a revolution, the break in the curve is considered to be lhgit-
imate, If no change in the speed of rotation is observed, the point (after

o le 5Ty~
of prossure and height for the

checking the correctness of the
given time) ls not considered, and the graph is made from the two mekght
adjacent points.

In addition, there are savaral points to be kept in mind in drawing up
the height curve. ;n most, cases, the time when reception ends will not co-
incide with the time when the contactaarm is moving from a celluloid to a
silver tooth (or vice-versa), i.e., the time for the last point of the height
curve will be less than the time of the last temperature signa) received.
Thus, in the example given, the 1ast point of the height curve belongsteto
the time 48 minutes, 40 ssconds, while the last temperature signal wus re-
ceived at 53 minutes, 00 seconds, In order to determine the height of the
radios

£t (,/f:
pusende wnen recention ended (the so-aalled maximum height of ascent), the

height curve nmust be extrapolated to the time when reception ended. By
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meana of a ruler lying on the last two helght pointu, adline is extended to
the time when reception of the temperature signals nnded. This axtrapola-
tion is legitimate only Lf the following two conditions are fulfilled:

1) the time interval from the end of the last pressure nisnal to the
end of reception does not exceed the time requirad for the contact arm to
pass the celluloid gap following the preasure signal received, and

2) the speod of rotation of the humidity commutator infiicates that the
vortical speed was constant within the extrapolation interval.

In order Lo sava millimetar paper in recording data from high ascents
of rasondes, nart of the height curve im hroken intn sections (Fig. 79).
Two msts of heights are noted along the ordinate and the last height
point$is repeated below. ‘

The pressure (in miln.blra) is also M ont on the over-all graph
of the :f:/‘nh w&th respect to height. The previous height soale is used
(1 mm =20 dynanie meters) and ke, for pressure, l millimeter equals 2 mil-
1ibars. The-peanseTriangleseare drawn around tha points and they are con-
nectearby;nnsmooth curve.( If the pressure at the earth's surface is less
than 1,000 midlibars, the pressure curve should be extrapolated (through
a smoobh curve) to 1,000 millibars. .

The pressure curve, as well as the height curve, is mhinto sec-
tions.

‘r : ,u.;{,,;r.mdf.
2. Lay out base helghts on the hmt curve of the nasemde,

r’.acfurm
1f base observations ware made on the rassnde, the base heights obtuined,

leve/
added to tha height 5 the station above sea et and converted into dymm—
ic meters, should be laid out (at the same time the height calculated from
4/-4 e
the pressure is lald oqt,) on the height graph of the height of the Md <

with time. Squares are drawn around the points of base heights (Fig. 79).
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divergence from
The egreement of the base heighte wiwh the haighte caloulated from the prus=

T

iy S

e T

gure should not exceed 2% of the base heights. If the divergence excaeds

this tolerance, the b.-%% obaervationn should be carefully reehecked and th e
haight ourve of the i‘g;ii: analy?ed eamefubiyin detail., I¢ no error is #

f6und in the caloulations of the height of the ;;z:;;;a}r;m the Hourdon tube,
the height curve of the wi ould not ba rajected, owing to the possible

inacouracy of the base helghts. If the pressure signals for some reascn were
not recelved or are doubtful, and base obeervations were not made, the data
is rejected and not processed,

{ ' 25, Tuke from the gmaph the values of presaurs, temperature, and humid-

£ l ity for the standard levels and special points (see Appendix 3 for the acour-
‘; acy in taking off the dat.a).
‘. ‘ The temperature, presaure, and humidity data are taken from the grashs

cTom =

Ll
i lor standard levels ani for apeci@.&l points, For main isobaric surfaces (o
|

30
dard pressures), thoir height, the temnerature and relative humidity at

{

; this hoight is taken off.

3 The stundard heights aee donodb’d{\:l‘.n dynamic heightat%; station above

| sea logel; 200, 500, 1,000, 1,500, 2,000, 2,500, 3,000, 4,000, 5,000 dynsmic
meters, stc, (in steps of },000 to ths end of reception).

The following are called specialm. the beginning and end of in-

versions, the beginning and end of iscthermals, the beginning and end of a
section of the curve with a retarded (or accelerated) lapse rate, the begin-
ning of the stratosphere, the mmd.mumm of ascent, the height of the %

r lower boundary of clouds, maxima and minima points on the humidity enrve (1f

they are situated at some distunce from the special points on the temperature

curve; if the maxima and minima humidity pointe are situated close, i,e.,, 200

meters or less,from special soints of the temperature cufve, the speclial pe

points of the temperaturs curve should be tuken instead of the special points

“<£f the humidity curve and the necessary data taken off the gra-h for them).
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The main iscbarie aurfanes (standard nressuras) are surfaces with pres-
sures of 1000, 900, 800, 700, 600, 500, 400, 300, 200, and 100 millibars,

The data tuken from the graph is placed in the ppoper nolumns of the
last page of the reception blankt. The h&dghtﬁb, the prossure B, the temperi=
ture t°, and the relative humidity F% columna should be filled in first,

For this purpose, in the first line, the height of the station above sed

lavel (7 moters), and the prassure, temperature, and humdity observed at 4

the time of launahing im ehtered in the B, t°, F% columns. Then 200 dy-

namlc meters is entered in the ﬁ column and the data for this hiight. ia
tuken from the graph.
For this purpese, find the point corresponding to & height of 200 dy-
namic metars on the height curve (Fig. 79), and Tollow along the horizontal
to the right to the point of intersection with the pressure curvs, Take
of fhthe preu.mra (1,005 millibars) and enter in in the "B" cvlumn in the
: 1ine opposite the height 200 meters, Then follow along the vertlcal from
the point on the height curve carresponding to 200 metors to the points
of inCarsection with the temperature and humidity curves and tske off the
values; for the helght 200 meters, -28,7° 45 entered in the $t°" column,
and 82% in the "F" column. The next standard hel ght is 500 dynamic meters.
Before this is entered in the '@ column, thu graph should be checked to
~ sme if there arc any special pninte whose height is between 200 and 500 dy-
namic meters, In-the-exampie-givenyybhena-are-nens, To do this, inspect
the section of the temparature curve between 200 and 500 dynamic meters to
sev whésher thera are any epecial points on this curve. There are none in
the example given.
Then continue moving upwards until the humidity curve is found; it 1a
noted that there is a pohnt beiwsen’l minute, 80 seconds) hetween the in-
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dicited pointa in whiech there {n a break in tie humidity ourve ( the humidity

decressen). Had this point peen close to a opecial point on the temperature
\ ; curve, the data for this point would hive < tb have been recorded, In the
example, there are no gpecial points on the temperature ourve, and thercfore

this point on the humidity ourve is not considered to ba u special pointe

and the date for it is not taken from the graph.

1 The data for tie helght af 500 dynamic metors 'nhould then be mntered;
this data, taken from the graph, is D <965 millibars, t°=17.7°, and F w72g%.
" Next the standard height of 1000memeters is written, and the necessary data
‘ for it taken from the graph. lietween 1000 and 1500 dynamic moters, there are
1 two speoial pointa: the beginning (at 5 u;;*.nutu , 60 seconds) and end (at 8
! minutes, 40 seconds) of an isothermal, The hejght of thene pointe coincides
with the standard heights of 1,000 and 1500 dynanic meters, and therefore
the data for them is entered. .
The next standard height is 2000 meters. However, there is a spektal
) point on the temparature curve at 1660 moters, 1.e., the beginning of a ser=
tion of the curve with a retarddd lapse rate at 9 minutes, 30 seconds. Dhe
necessury data, thereforo, is first m‘ror the height of 1660 meters und
then for the next standard height of 2000 meters. tontinuing in this fashion,
pecord the data for all the following special pointe and standard heights : ‘
right up to t?m maximum height of aucent, equal to 10,580 meters in the ex- s
ample glven.
After the data is taken off for the standard levels and the fﬂci‘:l/
N points, the process o' taking off the data for the main isobaric surfaces is
» begun, The pressures 1,0009 900, 800, 700, ete up to the last standard pres-
| sure available in the ascent data 1s written in theATe &5 co/umn on 77e
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right side of the blank, The peint of intersection of the presasure ourve

with the vertical line corresponding to a pressure of 1,000 millibars is
found; moving from this point along the horisental to the intarasction
with the height ourve, the height of the given surfacs above sea level

(240 dynamic meters) is taken off. Then, moving from the point on the

height curve along the vortical upwards to the intersection with the tem-
peratureand humidity curves, tha values for these elaments at the points
of intersection is taken off (tO= -27.3°%; P =82%), The same procedure is
folloved for the surfaces 900, 800, 700, etc., down to the last standard

radieronde
pressure of the given resende, .If the pressure at the earth's surface is

pelcw 1,00C millibara, the dynamic height of this ;ﬁ:"in found at the
point of intersection of the extrapolated pressure curve with the axis of
the ordirate. The temperature for the height, found is calculated by multi-
plying the first (counting from the earth's surfuce) verticul temperature
gradient (with its sign) by the number of humdreds of dynamic meters that
the height of the station (also in dyhamic moters) diove sea level differs
from the dynamic height of the 1,000 millibar surface. The temperature at

the surfuce ia increased or decreased (depending upen the sign of the first

gradient) by the number of degrees obtained, and the temperatures at the

Bt

height of the 1,000 millibar surface is obtained, The humidity is not cal=-
culated., After hewimg—fintehed taking the data from the graph, proceed to
caleulate the vertical temperature gradienta. ‘
: 26, Calculate the vertiecal temperature gradients.

The vertical te.perature gradient is calculuted by dividing the temper-
ature difference for two a.djacent heights taken from the graph’ by the differ-

ence between these heights in hundreds of dynamic meters. Thus, in the exam-
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i ple given, the gradient batween the heights 7 and 200 dynamic meters is

The gradient hetween 200 dpdud00 dynamic meters is

The sign ‘or the gradient is calculated in the following way: if the
/Jdleu
temperature decreases with height, the gwaldent is positive and if it

inoreas-s, the gradient is negative, The gradiants are caloulated with
an accuracy of 0,01° per 100 metera. .
27, Calculate the specific hupidity.
The specific humidity for the saturated state q° is found from Table
25 of the Sympnainm according to the pressure and tempavature data, To ob=-
tain the specific humidity for a given relative hunidity, q° is multiplied
by the relative hunidity. The sgscitic humidity is not calculated if the
temperuture is below ~30° (see the {irst line of the example).
28, Calculate the equivalent-tamperaturc difference and the squivalent
tumperature.
The equivulgnt-tumperature difference, AT,, 18 calculated from the for-
mulaAT, ®2.52 q wherel 2,52 is a constunt and q i1s the specific humdity for
a given relative humidity. The equivalent~-temperature differ:ance AT can
be easily found from Table 26 of the Symposium. The equivnlenb—tomperature
difference obtuined with an accuracy of 0,1 grama per kilogram is entered
in tha "ATe" column., By adding it to the temperature observed, the equival-
ent temperaturss is obtained, which is entered (with anwc of 0.1°) in
' the "Tg" column, Tn the example given, the epecific humidity is not calcul-
ated for the height of 7 meters eince the semair temperature is below ~30°,
and therefore ARgrand Te are not caleulated for this height. For the height
200 meters, we have AT 2.5 x 0.2 20,5 and Te= -28.7040,5° = -28,2%
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29, Calculate tha potential equivalent temperature,

SR L g

g

The potential equivalent temperature is determined from nomogram 2 of

the Jympoaium aceording to the pressure ard equivalent temperature Te and

entored (with an ascuracy of 19) in the "é;’" column,

o R i

20, Calculate the vertical epead of the ranonde,

The vertical speed ¥ of the ruascnde le datermined from the height ourve
(Fig. 79) every 10 minutes, To do this, the point of intersection of the ver-
tieal line of the graph corrasponding to a time of 10 minutes, 00 seconds
with the height curve and thehheight of thia point is caloulated. The dif-
ference !?otmen this height and the height of the station above ssa lsvel
is dividid by 10, The quotient gives the vertinal speed in dynamic meters
per mintte, but since the speed is usually given in linear motera, thy re=-
sult obtained in dymamic meters per minutes is multipdied by 1,02, The ver-
tical speed at thn and of ohamrvatinng when the time interval is less than
10 minutes is found by dividing the difference of the levels by the number
of minutes. In thu example given, the height of the point for the time t.
equals 50 minutes is 9920 meters. The maximum height of the rasonde at 53
minutes, 00 seconds is 10,580 dynamic metere; thus We&i%m x 1.02 =
22i, meters per minute. The speeds calculated are written on the graph op=
posite the points of intersection and also in the "' column of the blank
between the height of the upperaand hower limits. Hfter having completed i
all these ealculat:(,: proceed to compose the telegram. i

31. Compose the tm”;f ascent, ' f’j‘
' The telegram is composed according to the form and rules stated in the
"Aerological Codes" (see reference 12, pp. 10-14). According to the code,

K4 .
mim of the calculated datu is not necessary to compese the telegram., Thus,

P

Te bogr.
. 1f there isn't enough time before thebeiisbimgmen 1s Jmmee sent to process

IR eI

i,

GONFIDENTIAL
GuitidERTIAL

e

B s
¢

Declassified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-9



Dec ified in Part - Sanitized Copy Approved for Release 2012/05/30 : CIA-RDP82-00039R000100080086-3

| ; -3
| GONFIDENTIAL
| CONFIDENTIAL

the recults of the rasonde in full, the columne "B", "t®", WF, &1, "q", ", <.

@, can be filled ont befo & the telegram is zent with only the data for
spe oial pointa and saveral staondard levels situated between the special pok

R s

points, if the latter are at least 2 kilometers apart (sec theescede), If

sl R

thie is done, procuair'us Aust, he completed immediately after asending the

telogram,

The results of the ascent of rasonde No 7/121, used as an example, should
be coded in the following form:

Avio, radio 89808 02478 10161
28868 52589 67202 85307 98765
00032 22083 03587 74782 00373
09914 62365 01053 1782L 62865 '
01005 2,7.8 6é4465 01011 L0600
77465 00313 60417 97265 7637
0bbxx 90278 Obbxx 06212 0b6xx

The telegram should be sent to the addreas of the Rayon Weather Bureau
(or to the eiperson ordering it, if the launching was carried out by
special order),

radrosonde.
32. Check the entire processing oi the rassmse.

rodivsade
The processing of the sesemsle results ahougﬂ.- be checked hy another per-—
son. Two types of errors are usually found, the first-beémg emrarithmetic
o Herent
-mroonewiabbene/und the sscond, errors connected with the v indivhd-
ual accurany of taking off the data from graphs, nomograms, ete. If the
-c{cmaﬁo " / ./
irdividual devhwbiems do not exceed the values indicated in Appendix 3//o¢ C/\qm' gres
ades pnrw-h
they do not huve tu be corrected, All corrected data is noted by a V. The
signature of the checker and the date of checking is placed at the bottom of
’ the blank,
33, Copy the results of the ascent into the log-book.,
The results of the ascent should be copled in the log-book in the‘form

shown in Appendix 4.

AT s e
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3 Make a copy of the processing of the rosultss or'the rasonde ascent,

The copy should include all data on the front of the reception blank,
all mu;i‘émla ) tba I:int line of the proceaaing of preasure signals,
(for the time O minutea, 00 meconds), the ceaffbbents-wiieensensitivity co-
efficients (dt) and the reglonn-whare they apply on the temperature comb,
all entries in the '"t® mom, press," column, and all data in the "Pressure
Abs, mm." column. Hy using this data, ®he processing of the—rwwabbe—of
the x':'-’:’w‘;: ”:;cent can be mﬂfmf necessary) when the original

(reception blank, chlibration charts) is not available, The copy made in

recerdy
this way remains in the etationbs redweds.

ol
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